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BUY OUR ANTENNA .. OPEN ASSEMBLE IT EASILY ... 




IT WlRKS 



NEW FM GAIN RINGO RANGER ...you'll say 
"IT WORKS", when you try this exciting new an¬ 
tenna! Ringo Ranger is even better than the popular 
Ringo. Ranger has more gain for extended range. 
Easily mounted on a mast or existing tower, Ranger 
consists of a one eighth wave phasing stub and three 
half waves in phase to concentrate your signal at the 
horizon where it can do you the most good. Your 
present AR-2 can be extended with a simply installed 
RANGER KIT. 


ARX-2 

ARX-220 

ARX-450 

ARX-2K 


100 watts 
100 watts 
100 watts 
Ranger Kit 


146-148 

220-225 

435-450 


MHz $26.50 
MHz $26.50 
MHz $26.50 
$10.95 




4 - 


NEW FM MOBILE ... Fiberglass 5/8 wave pro 
fessional mobile antenna for roof or trunk mount. 
Superior strength, power handling and performance. 
AM 147T 146 175 MHz mobile $29.50 

NEW 4 POLE...economically priced for primary 
repeater or home QTH, this antenna has been proven 
in hundreds of repeater installations. It is a four di¬ 
pole gain array for mast or tower mounting. It has 
sealed coax harness for direct 52 ohm feed. 

The antenna can be adjusted for a 180° or 360° ra¬ 
diation pattern. Another unmatched antenna value 
by Cush Craft. 

AFM-4D 1000 watts 146 148 MHz $52.50 

AFM-24D 1000watts 220-225 MHz $48.50 
AFM-44D 1000watts 435-450 MHz $46.50 
center support mast not included 

IN STOCK WITH YOUR LOCAL DISTRIBUTOR 

cushcraft 

CORPORATION 
621 HAYWARD ST.. MANCHESTER. N.H 03103 











DRAKE 


There’s a unit of DRAKE gear just right for 

any ham... -ffi\ 


If your XYL 
needs a hint, 
circle your choice(s) 
and leave this ad 
where she will 

■ be sure to 
find it! 


Season's 

Greetings 

from your friends 
and fellow hams at 
R. L. Drake Co. 
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HIM microminiature tone encoder 


Compatible with all sub-audible tone systems such as: Private Line, 
Channel Guard, Quiet Channel, etc. 



• Powered by 6-16vdc, unregulated 

• Microminiature in size to fit inside all mobile units 
and most portable units 

• Field replaceable, plug-in, frequency determining elements 

• Excellent frequency accuracy and temperature stability 

• Output level adjustment potentiometer 

• Low distortion stfiewave output 
?wailabld£«n EIA tone frequencies, 67.0 Hz-203.5 Hz 


$29.95 each 

Vired and tested, complete with 
C-1 element 


communication/ /peciali/t/ 

P. O. BOX 153 
BREA. CALIFORNIA 92621 
(7141 998 3021 


K-1 FIELD REPLACEABLE, 
PLUG-IN, FREQUENCY 
DETERMINING ELEMENTS 

$3.00 each 
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a second look 



Beginning this month we are presenting 
a series of articles on microprocessors 
by Dave Larsen, WB4HYJ, Peter Rony 
and Jonathan Titus, authors of the pop¬ 
ular series of Bugbooks* Not since the 
development of the transistor in 1948 
has any product or technology offered 
such an exciting promise of things to 
come as the microprocessor — literally a 
computer on a chip. 

Computers in the 1960s are credited 
with revolutionizing the engineering and 
accounting fields by replacing people 
power with instantaneous electronic 
computation and retrieval. Microcom¬ 
puters in the 1970s are expected to ex¬ 
tend these benefits into areas where 
existing computer technology has never 
before penetrated, including amateur 
radio. Several groups are now working 
on microprocessor controlled vhf-fm re¬ 
peaters, future OSCAR satellites will 
carry an on-board microprocessor for 
systems maintenance and control, and 
VE3SAT and others are already using 
microprocessors for ASCII communica¬ 
tions through OSCARs 6 and 7. 

Other amateur applications such as 
RTTY speed control, RTTY-ASCII or 
RTTY-Morse conversion, and auto¬ 
matic Morse code copiers are a natural 
for microprocessors. Automatic satellite 
tracking systems, log keeping, transmit¬ 
ter tuneup and control, and antenna 
pointing systems are other straight for¬ 
ward microprocessor-based systems 
which will see widespread use in the 
future. If, for example, you're a DXer 

*Bugbook / and II, Logic and Memory Cir¬ 
cuits Using TTL Integrated Circuits; Bugbook 
III, Microcomputer Interfacing Experiments 
using the Mark 80, an 8080 system, S35 the 
set from Ham Radio Books, Greenville, New 
Hampshire, 03048. 


and hear a rare VP8 on 20 meters, you 
would just punch VP8 into your key¬ 
board and your beam would automat¬ 
ically come around to the correct head¬ 
ing, If you were operating on CW you 
would only have to tap out VP8 in 
Morse code — the microprocessor would 
convert the Morse characters into mach¬ 
ine language, translate that into a beam 
heading, and turn on your antenna 
rotator. 

Until recently the cost of micro¬ 
processor chips put them out of reach 
for most amateur applications, but as 
more and more manufacturers have got¬ 
ten into the act the prices have dropped 
dramatically. The popular 8-bit 8080 
microprocessor which was originally 
developed by Intel, for example, was 
selling for $300 to $400 a little more 
than a year ago, dropped to about $150 
this past summer, and is now available 
from one source for under $30. Al¬ 
though these prices are still a bit high 
for the amateur experimenter, industry 
sources predict that microprocessors 
will sell for $5 or less within a couple of 
years, perhaps as early as 1977. 

In addition to the microprocessor 
series in the magazine which is designed 
to familiarize amateurs with this impor¬ 
tant new technology, during 1976 ham 
radio will be presenting a series of one- 
day microprocessor seminars at various 
hamfests across the country including 
SAROC in Las Vegas (January 9th), 
Miami (January 24th) and Dayton 
(April 23rd and 24th). The fee for the 
seminar is $50 and includes $35 worth 
of books. Since seating is limited, early 
registration is recommended — write to 
ham radio for details. 

Jim Fisk, W1DTY 

editor-in-chief 



WE'VE 
GIVEN IT A 

NEW LOOK/ 



The front panel and control locations have been changed to make 
the IC-22A even better l<x>king and easier to operate The new 
design allows the use of larger channel numbers which may be 
viewed from the left side or right side by reversing the window position and installing a new 
dial (optional at nominal cost) 

Inside is the same high quality radio construction and engineering that has made the IC-22 the 
most reliable, most popular two meter crystal controlled set on the market 
When you |oin 22 channels of capacity (five supplied) with the unexcelled performance of 
helical Rl liltering in the receiver front end then add solid state T-R switching you get one 
great radio tor your money All the great features that made the IC-22 so desired are still 
there Including. 1 watt/10 watt switch option, trimmer capacitors on both receiver and 
transmitter crystals plus a 9 pin accessory |ack with the discriminator already wired for 
frequency calibration 

SI E ONE " E3UV ONE " AT YOUR ICOM DEALER TODAY 



DMtrtouted by: 



ICOM 

ICOM WEST INC ICOM EAST 

Suite 232- Bldg 11 Suite 307 

300-'20th Ave N E 3331 Tower wood Dr 

Bellevue Wash 98005 031,35 t« 75234 


More Details? CHECK-OFF Page 142 
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ANY HOPE THAT DOCKET 20282 — Restructuring — would be out by the end of this 
year has been much too optimistic. FCC Safety and Special Services Chief, Charles 
Higginbotham, W3CAH, feels that sometime next spring is a much more realistic 
target, and even then some aspects may require reexamination as additional dockets 
or oral proceedings such as the ARRL has requested. A tremendous amount of work 
has already gone into analyzing the mountain of Comments with the task far from 
done, and problems associated with CB ? s explosion aren’t helping the effort. 

SECRECY PROVISIONS of the Communications Act of 1934, Section 605, deserve a 
lot more attention by Amateurs than they’ve been getting. A strict interpretation 
of Section 605 forbids the disclosure of anything heard on the air except broad¬ 
cast and Amateur transmissions — and that includes mentions of frequencies or 
any other information regarding the overheard signals! 

Since This Ban applies to CB as well as other services, it could put a severe 
crimp in some of the recently publicized CB clean-up efforts conducted by Amateur 
groups. 

The Intent Of Section 605 is quite clear — how likely an Amateur is to be 
cited for violating it is not. 

REQUIREMENT FOR MULTIPLE COPIES for submissions to the FCC was upheld by Com¬ 
missioners after consideration of a petition for its elimination submitted by 
W6NJU. Additional copies are necessary to insure the submission reaches all who 
should see it, but in their review of the requirement reductions were found 
possible. 

Effective October 14 the number of copies required for comments on a Notice 
of Proposed Rule Making was reduced from 15 to 12 (original plus 11 copies) — 
other requirements not likely to affect Amateurs were also reduced. In their re¬ 
jection of W6NJU’s petition the Commissioners also noted that single copy sub¬ 
missions are now and have been accepted although they do not receive as wide 
circulation as those that meet the requirement. 

Ham Radio/HR Report readers should not forget our long standing public service 
offer. Send your FCC submission directly to us and we'll make all the necessary 
copies and mail them to the Commission for just $1.00 per page of original 
document. 

REPEATER FUNDING may become an issue with the FCC if some flagrant abuses 
aren’t corrected. Though use of a club's dues to pay for repeater maintenance is 
well within the Amateur rules, the solicitation of money for the use of a given 
repeater or its facilities (such as autopatch) is almost certainly a violation 
of Part 97.112, ”No remuneration for use of station.” 

OSCAR ORBITAL PREDICTION BOOKLET produced by W6PAJ will replace HR Report’s 
monthly prediction sheets for HR Report subscribers in 1976. W6PAJ's handy book¬ 
let will be sent without charge to any subscriber who asks for it — dropping the 
monthly sheets was done in recognition that a vast number of subscribers did not 
use them and HR Report sheets were a duplication of effort. 

6000 MILE OSCAR QSO was completed between G3I0R and W6CG! Using meteor scatter 
techniques on selected orbits as the Satellite was over the horizon between them, 
successful two-way communications were finally exchanged between the two over a 
period of two weeks. Congratulations to both! 

CIVIL SERVICE ADMINISTERED Amateur Radio exams have not been as popular in the 
test areas as expected. At the mid-point of the two-year program (which runs 
until next July) no specific conclusions have been drawn and FCC Field Operations 
people are watching it carefully. 

BARRY ELECTRONICS WILL CONTINUE as a major Amateur Radio supplier despite 
Barry's tragic loss in a boating accident on Long Island Sound. Barry's wife 
Kitty vows she and the crew will keep the business going just as before. 


LA1SH/BY QSLs received by several west coasters are pretty exciting wallpaper 
but little else. It's now considered certain that he operated only from shipboard. 



tor die 

experimenter! 

^■international CRYSTALS & KITS 

OSCILLATORS • RF MIXER • RF AMPLIFIER • POWER AMPLIFIER 



OX OSCILLATOR 

Crystal controlled trans¬ 
istor type. 3 to 20 MHz. OX-Lo, 
Cat No 035100 20 to 60 MHz. 
OX-Hi. Cat No 035101 
Specify when ordering 

Price $3 95 ea 



OF-1 OSCILLATOR 

Crystal controlled trans¬ 
istor type 3 to 20 MHz, OF-1. 
Lo, Cat No 035108 20 to 60 
MHz OF-1. Hi. Cat No 035109 
Speedy when ordering 

Price $3.25 ea 


EX CRYSTALS I 

(HC 6 /U HOLDER) II 
Cat No Specifications [| 
031080 3 to 20 MHz — For 

use in OX OSC Lo 
Specify when ordering 
S4 95 ea 

031081 20 to 60 MHz — For 

use in OX OSC Hi 

Speedy when ordering 

$4 95 ea 

031300 3 to 20 MHz — For 

use in OF-1L OSC 

Speedy when ordering 

$4 23 03 

031310 20 to 60 MHz — For 

use in OF-1H OSC 

Speedy when ordering 
$4 25 ea 


MXX-1 

TRANSISTOR 
RF MIXER 

A single tuned circuit intended 
for signal conversion in the 
30 to 170 MHz range Har¬ 
monics of the OX or OF-1 
oscillator are used for injection 
in the 60 to 179 MHz range 
3 to 20 MHz. Lo Kit. Cat. No 
035105 20 to 170 MHz. Hi Kit. 
Cat No 035106 
Speedy when ordering 

Price $4 50 ea 




RF AMP 

A small signal amplifier to 
drive the MXX-1 Mixer. Signal 
tuned input and link output 
3 to 20 MHz, Lo Kit, Cat No 
035102 20 to 170 MHz, Hi Kit. 
Cat No 035103 

Speedy when ordering 

Price $4 50 ea. 



PAX-1 

TRANSISTOR 
RF POWER AMP 


A single tuned output amplifier 
designed to follow the OX or 
OF-1 oscillator. Outputs up to 
200 mw, depending on 
frequency and voltage Ampli¬ 
fier can be amplitude modulated 
3 to 30 MHz. Cat. No 035104 
Speedy when ordering 

Price $4.75 ea 



BAX-1 ^ 

BROADBAND AMP 


General purpose amplifier 
which may be used as a tuned 
or untuned unit in RF and 


audio applications 20 Hz to 
150 MHz with 6 to 30 db gain. 
Cat. No 035107 
Speedy when ordering 

Price $4.75 ea. 


Shipping and postage (inside U S Canada and Mexico only) will be prepaid by 
International Prices quoted lor U S Canada and Mexico orders only Orders 
lor shipment to other countries will be quoted on request Address orders to 
M/S Dept P O Box 32497, Oklahoma City. Oklahoma 73132 



International Crystal Mfg. Co., Inc. 
10 North Lee 

Oklahoma City, Oklahoma 73102 


More Details? CHECK-OFF Page 142 
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frequency synthesizer 


for the 

Collins 75S 
receiver 

Complete description 
of a frequency synthesizer 
that converts the 
Collins 75S-series of 
communications receivers 
to general-coverage use 
from 3.4 to 30 MHz 


During the past few years, the use and 

application of frequency synthesis in 
both receivers and transmitters has in- 
\ creased tremendously. A quick perusal 

of the ads for vhf transceivers is all the 
evidence needed to verify this fact, al- 
though there are also many high- 
frequency military and commercial 
! (non-amateur) transmitters and receivers 

J which employ frequency synthesizers to 

generate specific frequencies required 
i, within those units. 

The advantages of having a general- 
coverage receiver in the ham shack are 
manifold and were discussed in a pre¬ 
vious article describing a synthesizer for 
5 use with the Drake R-4 series receivers 1 . 

§ This article will describe a frequency 

3 synthesizer to supplement or replace the 

.£ high-frequency oscillator crystals in a 

2 Collins 75S-1, 75S-2 or 75S-3, resulting 

in a receiver which covers 3.4 through 

km 

® 

■§ *1849 Middleton Avenue. Los Altos, Cali- 

0C fornia 94022. 
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30 MHz. Only minor electrical changes 
are required in the receiver; no holes 
need be drilled nor other mechanical 
modifications made. 

Before proceeding with the descrip¬ 
tion of the frequency synthesizer which 
makes this possible, a review of the re¬ 
ceiver conversion process is in order. 
The 75S-1, 75S-2 and 75S-3 receivers all 
utilize identical crystal-oscillator and 
first-mixer circuits, so that the discus¬ 
sion is applicable to any one of the 
receivers. 

The local-oscillator (LO) frequency 
injected into the first mixer is 3.155 
MHz higher than the low-frequency end 
of the desired 200-kHz tuning range. 
Since the high-frequency oscillator is 
crystal controlled, this requirement is 
translated to a crystal which will gener¬ 
ate the proper frequency. For example, 
the 3.8- to 4.0-MHz band requires a 
6.955-MHz crystal (3.8 plus 3.155 
MHz), which is supplied with the re¬ 
ceiver. Collins specifies that the receiver 


S-line frequency synthesizer with some of the 
128 crystals from the Collins CP-1 crystal 
pack, which it replaces. 
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will tune from 3.4 to 30 MHz with the 
proper crystal. It should be noted that 
for receiver frequencies above 12 MHz, 
frequency doubling takes place in the 
plate circuit of the crystal oscillator; 
therefore the crystal frequency is one- 
half the frequency injected into the first 
mixer. Nevertheless, the injection fre¬ 
quency is always 3.155 MHz above the 
lower band edge. 

In order to cover the entire range of 
3.4 to 30 MHz in 200-kHz increments, 
133 crystals would be required, starting 
with a 6.555-MHz crystal for the 3.4- to 
3.6-MHz band, a 6.755 MHz crystal for 
the 3.6- to 3.8-MHz band, and so on. 
Even with the 28 crystal positions avail¬ 
able in the 75S-3A, it is obvious that a 
complete set of crystals would not only 
be impractical to use, but prohibitively 
expensive. However, if we can generate 
frequencies of 6.155 through 32.955 
MHz every 200 kHz, and substitute 
them for the crystals in the hf crystal 
oscillator, we can achieve all-band cover¬ 
age within the specified tuning range of 
the receiver. The frequency synthesizer 
to be described does exactly that. 

basic phase-locked loop 
frequency synthesizer 

Although the basic phase-locked loop 
frequency synthesizer has been ex¬ 
plained in previous articles, a brief re¬ 
view at this time will simplify the de¬ 
tailed explanation of this specific 
synthesizer. Fig. 1 shows the basic 
phase-locked frequency synthesizer. A 
stable reference frequency is applied to 
one input of a phase comparator. The 
output of the phase comparator is a dc 
voltage which passes through a lowpass 
filter and controls the frequency of a 
voltage-controlled oscillator (vco). The 
oscillator generates the desired fre¬ 
quency, which may be any multiple of 
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the reference frequency. The vco output 
is also applied to a frequency divider 
whose function is to divide the vco out¬ 
put frequency to the same frequency as 
that of the reference oscillator. 

Let's assume that the reference oscil¬ 
lator frequency is exactly 5 kHz and 
that an output frequency of 6555 kHz 
is required. If we have a divider or pro¬ 
grammable counter which will divide by 
1311, the signal input to the phase com¬ 
parator will also be 5 kHz when the vco 
output is exactly 6555 kHz. This is 
accomplished by the phase comparator 
producing a dc output which “tunes" 
the vco until it is exactly 6555 kHz. The 
divided vco frequency is then exactly 5 
kHz, the same as the reference fre¬ 
quency. Thereafter, the vco output will 
stay at 6555 kHz; any variation from 
this frequency changes the signal input 
to the phase comparator, which in turn 
produces a dc output change and brings 
the vco back to 6555 kHz. Thus, the 
output frequency is locked to the refer¬ 
ence frequency, and has essentially the 
same stability as the reference oscillator. 

By using a frequency divider which 
can be programmed, it is possible to ob¬ 
tain virtually any number of discrete 
frequencies which are integral multiples 
of the reference frequency, all of which 
are phase locked to the reference oscil¬ 
lator. The lowpass filter keeps the refer¬ 
ence frequency from modulating the 
vco and establishes the lock-up time of 
the loop. 

75S synthesizer 

A block diagram of the 75S hfo fre¬ 
quency synthesizer is shown in fig. 2. 
The loop reference is a 100-kHz crystal- 
controlled oscillator, which is divided 
by ten and then by two, resulting in a 
5-kHz reference signal which is applied 
to one input of the phase comparator. 
The other input to the comparator is 
the divided vco frequency, which will be 
discussed presently. The output from 
the comparator is a function of the dif¬ 


ference between the two input fre¬ 
quencies and is applied to the loop 
filter, consisting of an active and a pas¬ 
sive lowpass filter. The resultant dc con¬ 
trols the vco frequency by changing the 
capacitance of a varactor diode. The vco 
output, 6.555 to 32.955 MHz in 
200-kHz steps, is amplified to a suitable 
level and routed to the receiver. 

The vco output is also applied, via an 
isolating source follower, to a Schmitt 
trigger, which converts the amplitude 
and waveform of the vco output to one 
that is compatible with the TTL inte¬ 
grated circuits in the frequency divider. 



fig. 1. Basic phase-locked frequency synthe¬ 
sizer. The frequency divider is a variable- 
modulus, or programmable, counter. 


The vco frequency divider is a vari¬ 
able-modulus counter which can be pro¬ 
grammed to divide by any factor be¬ 
tween 1311 and 6591 in steps of 40 (i.e. 
1311, 1351, 1391, 1431, etc.). An 
examination of the discrete vco fre¬ 
quencies to be synthesized will reveal 
that the largest common factor is 5 kHz, 
thereby establishing the reference fre¬ 
quency. Steps of 200 kHz in the vco 
output are obtained by changing the 
counter modulus in steps of 40 (40 x 5 
kHz = 200 kHz). Since each vco fre¬ 
quency ends in 5, the least significant 
digit in the number by which the vco 
frequency must be divided to yield 5 
kHz will always be 1. Therefore the first 
counter always provides a 1-count. The 
three remaining counters are pro¬ 
grammed by the front-panel frequency- 
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control switches and establish the first 
three digits of the frequency divisor. 

Preselected binary-coded-decimal 
(BCD) outputs from each counter, plus 
the output from the Schmitt trigger, are 
fed to a decoder circuit, which produces 


Trimmer capacitor C3, in series with the 
crystal, permits adjustment of the 
crystal frequency. The output of the 
oscillator is shaped and buffered by a 
third gate, U1C. 

The 100-kHz signal is divided down 



i i i 

I ( I 

6 6 6 

“ TENS" "UNITS" "TENTHS" 


FREQUENCY-MHi 

fig. 2. Block diagram of the Collins 75S hfo frequency synthesizer. The only tuning controls are the 
front-panel TENS, UNITS, and TENTHS rotary switches. 


the divided-down vco signal applied to 
the phase comparator. The decoder also 
resets the counters (actually this is its 
primary function), but that signal path 
has been omitted from fig. 2 because it 
is not pertinent to overall signal flow. 
Details of the counter and decoder func¬ 
tions will be explained in greater detail 
under their circuit descriptions. 

reference oscillator and phase 
comparator 

The 100-kHz reference oscillator and 
its frequency dividers, the phase com¬ 
parator, and the loop filter are shown in 
fig. 3. The reference oscillator consists 
of gates U1A and U1B, two sections of 
an MC846P quad 2-input NAND gate. 
The gates are configured as a multi¬ 
vibrator and the 100-kHz signal is devel¬ 
oped by connecting crystal Y1 as part 
of the signal path between the gates. 


to 10 kHz by U2, a 7490 decade coun¬ 
ter. The output of the 7490 is then 
divided by two by one flip-flop in U3, a 
7474 dual D-type flip-flop, resulting in 
the 5-kHz reference which is applied to 
pin 3 of phase comparator U4. 

The phase comparator comprises U4, 
another 7474 dual D-type flip-flop, and 
the remaining gate section of U1. It 
compares the phase difference between 
the 5-kHz reference and the vco fre¬ 
quency divided by the counter modulus 
(f vco /N), and produces a digital pulse 
output whose duty cycle is a function 
of the phase difference. This digital out¬ 
put is partially filtered by R3 and C6 to 
a sawtooth which is applied to the in¬ 
verting input of U5. 

U5 is an LM3900 quad op amp, one 
amplifier section of which is used as the 
active element in the loop filter. It 
attenuates the ac components of the sig- 
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nal from the phase comparator and 
thereby produces a dc output which 
varies in accordance with the phase dif¬ 
ference between the inputs to the corn- 


will be improved.) Additional attenua¬ 
tion of harmonics of the reference fre¬ 
quency is accomplished by R22, R34, 
Cl8 and C38 in the vco (fig. 4). 



fig. 3. Schematic of the crystal oscillator and its frequency dividers, the phase comparator, and the 
loop filter, Integrated circuits are listed in table t (page 20). C7 must be a polycarbonate- or polyester- 
film type capacitor. 


parator. The gain of the loop filter, its 
frequency response, and the loop lock¬ 
up time are determined by the values of 
R3, R4, R5 and C7 2 - 3 . 

Additional filtering of the 5-kHz 
loop reference frequency is needed to 
prevent modulation of the vco, which 
would produce spurious sidebands on 
both sides of the desired frequency. A 
parallel-T filter, consisting of R6 
through R8 and C9 through Cl 1, pro¬ 
vides a minimum of 35 dB attenuation 
at 5 kHz. (This figure is based on worst- 
case conditions using five-percent capac¬ 
itors. If two- or one-percent capacitors 
are used, or the capacitors are selected 
by bridge measurement, the attenuation 


voltage-controlled oscillator 

The vco is built as a separate, 
shielded unit to eliminate stray pick-up 
from the digital circuits and from ac 
fields. The oscillator consists of Q1, an 
E300 (or equivalent) n-channel fet, in a 
Colpitts circuit with varactor CR25 con¬ 
nected in series with C38 across the 
tank circuit. The varactor is a Motorola 
MVI401 and has a ratio of maximum- 
to-minimum capacitance of approxi¬ 
mately ten, as compared to usual ratios 
of two to four for conventional varac¬ 
tors. (It also happens to be the most 
expensive single component in the en¬ 
tire synthesizer.) Despite the large 
capacitance ratio, the oscillator cannot 
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cover the entire range of 6.555 to 
32.955 MHz without switching. This is 
accomplished by diode switching, using 
switch section S3-D of the tens divider 
switch (fig. 5). 

In the zero position of the tens 
switch, diodes CR26 and CR27 do not 
conduct, so coils LI and L2 are each 
effectively in series with a 33-juH choke 
(L4 and L5) to ground. The high value 
of this inductance has only stray effect 
on the circuit; thus the oscillator fre¬ 
quency is essentially determined by coil 
L3 and the tank-circuit capacitance. 
When the tens switch is set to position 1 
or 2, one of the diodes is biased into 


The oscillator output is taken from 
the source of Q1 and coupled to the 
base of amplifier Q2. The amplifier, a 
type 2N2219 npn transistor, is a broad¬ 
band stage which feeds the hf oscillator 
circuit in the receiver through an isolat¬ 
ing 5-dB L-pad, R27 and R28. Also 
applied to the output circuit is the 
+12-volt power supply, which is de¬ 
coupled from the vco signal by rf choke 
L8 in series with current-limiting resis¬ 
tor R32. This dc source is used to actu¬ 
ate a sensitive relay in the receiver, as 
will be explained later. 

The output of Q2 is also coupled to 
Q3, an n-channel fet configured as a 



fig. 4. Schematic of the vco. See table t for coil-winding data and descriptions of parts not identified 
on the schematic. 


forward conduction and brings the low 
end of the associated coil close to rf 
ground, shunting L3 and thereby lower¬ 
ing the tank-circuit inductance. Resistor 
R21 in series with the switch arm limits 
diode current to a safe value. 


source follower. The source load is 
made up of two resistors, R30 and R31, 
which form a 6-dB L-pad in the output. 
The source follower drives the Schmitt 
trigger in the digital portion of the 
synthesizer and, with the L-pad, keeps 


december 1975 GS 13 







TO U4 (FIG. 3) 




|°«! 
Lon | 

o—0<o I 



1 5 » 

c rc £ 

3 O W 

2 -Q ° 
o « 
c « 
c o ■o 

£ a oi 
n *- 
u m 
* c 
« ■*■’ «; 

ill 

k- P *- 


- S H 2 

s:»s 

o 2 « *2 

— Q. •*■' 

* « n c 


14 ((3 decern ber 1975 









any digital signals from feeding back in¬ 
to the vco. 

frequency divider 

Fig. 5 shows the vco frequency 
divider and its associated front-panel 
switches. Note the use of the word 
divider in its singular form; the counters 
used in the divider circuit function as an 
integral circuit (no pun intended), 
rather than as separate divider stages 
such as are used to divide the 100-kHz 
crystal frequency down to 5 kHz. Be¬ 
cause this is quite different from the 
usual frequency multiplier or divider 
stages familiar to most amateurs, as 
evidenced by the many inquiries re¬ 
ceived following publication of the R-4 
synthesizer article 1 , it seems appropri¬ 
ate at this point to explain the opera¬ 
tion of a typical variable-modulus, or 
programmable, counter. 

Let us consider a basic two-stage fre¬ 
quency divider, as shown in fig. 6. Each 
of the counters is a decade counter, that 
is, a counter which produces one output 
pulse for every ten input clock pulses. 
However, each counter is presettable, 
which means that its count may be pro¬ 
grammed or modified by setting its data 
inputs (D a , D b D c ,and D d ) either high 
or low. The data-input subscripts indi¬ 
cate the binary weighting assigned to 
each input: A=1, B=2, C=4, and D=8. 
There is also a fifth data terminal, D s ; 
this is the data-enable input, which must 
be set prior to and during the interval 
that the data inputs are applied. In the 
simplified circuit shown, we will assume 
that D s must be set high to enable the 
data inputs. 

Conventional digital terminology des¬ 
ignates the first pulse in a pulse train as 
0, so that the tenth pulse, which pro¬ 
duces an output from a decade counter, 
is therefore designated number 9. The 
total number of clock pulses, N max , 
which can be counted before an output 


is produced from a ripple-through coun¬ 
ter (another name for the circuit shown 
in fig. 6) is 

N max = Nj X N 2 X . . . iV M 

where Ni is the modulus of the first 
counter, N 2 is the modulus of the sec¬ 
ond counter, and so on. Since each 
counter in fig. 6 has a modulus of 10, 
N ma x = 100. But remember that this 
will be clock pulse 99, since we start 
with pulse 0. 



fig. 6. Basic variable-modulus counter. 


Now let's assume that we want the 
circuit of fig. 6 to divide the clock fre¬ 
quency by 25. If the counters are up- 
counters (as are all those used in this 
synthesizer), their data inputs must be 
preset with the nines' complement of 
the desired divisor. (Nines' complement 
simply means the difference between 
nine and the desired count.) The preset 
data to be entered, Np, is determined 
by the equation 

N D = (N max - 1)~D 

where D is the frequency divisor. Since 
N mgx is 100 for our circuit, 

N d = (100- 1)- 25 = 74. 

The least significant, or units, digit 
corresponds to the count of the first 
counter, since it is counting unit clock 
pulses; the most significant, or tens, dig¬ 
it corresponds to the count of the sec¬ 
ond counter because it is counting tens 
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of clock pulses. Therefore counter num¬ 
ber 1 must be preset with a 4, and coun¬ 
ter number 2 must be preset with a 7. 
To do this, D c (having a binary weight 
of 4) of counter number 1 is set high 
and all other data inputs are set low. On 
counter number 2, D A , D B and D c are 
set high (binary weighting: 1 + 2 + 4 = 
7) and D d is set low. What we have 
done is to preset the counters so that 
each is in the state which would exist 
following the clock pulse having the 
same number as the preset data. Since 
counter number 1 has been preset with 
a 4, it will produce an output after five 
clock pulses have occurred (correspond¬ 
ing to the 5 in the desired divisor of 25). 
Thereafter, the first counter will count 
by ten until D s is set high by the output 
of counter number 2. Similarly, because 
counter number 2 has been preset with 
a 7, it will produce an output after it 
has counted two pulses from the first 
counter, completing the count of 25. 
This output is applied to the D s inputs 
of both counters and re-enables the data 
inputs, starting the count over. 

If we analyze the operation of the 
counters, we can see that by presetting 
the first counter with a 4, the elapsed 
time between clock pulse 0 and clock 
pulse 9 was shortened by four clock- 
pulse intervals. In the same way, by pre¬ 
setting counter number 2 with a 7, the 
elapsed time between clock pulse 9 (the 
first output pulse from the first coun¬ 
ter) and clock pulse 99 (N max ) was 
shortened by 7 times 10 clock-pulse 
intervals.. Assuming a clock frequency 
f c , with a period t c , 

t 0 ut ~ 99t c ~ 4t c ~ 7(10t c ) — 25t c 
and 

, _ _ 1 __ = _L_ - 

lout W 25t c 25 

The preceding analysis may be ex¬ 
tended to any number of cascaded 
counters and to hexadecimal as well as 
decade counters. However, actual opera¬ 


tion will be limited by the propagation 
delays through the counters and the set¬ 
up times required for the data inputs. 
As previously stated, the D s inputs 
must be enabled before and during the 
time period that the preset data are 
entered. Since the preset data are dc 
levels, it follows conversely that they 
are entered shortly after the generation 
of the output pulse, which is applied to 
the D s inputs. If the clock frequency is 
too high, the counters may toggle but 
too much time may elapse, because of 
propagation delays, between the output 
pulse following the terminal clock pulse 
(equivalent to pulse 99 in our basic cir¬ 
cuit) and the arrival of the next clock 
pulse (pulse 0). This will prevent the 
data inputs from being enabled prior to 
the arrival of clock pulse 0, and will re¬ 
sult in an erroneous count. 

Another problem which often 
arises when using a circuit similar to 
that of fig. 6 is caused by the short 
duration of the output pulse. The out¬ 
put pulse from counters which are used 
in these circuits has the same width as 
the clock pulse. Thus the output pulse 
of counter number 1 is the same as the 
clock pulse (although with greater time 
intervals between pulses), and since 
counter number 2 is toggled by the out¬ 
put of counter number 1, its output 
pulse width will also be the same as the 
clock-pulse width. Furthermore, as soon 
as the output pulse resets the data- 
enable inputs, both counters resume 
their preset state and the output pulse 
disappears. This condition, along with 
the narrow pulse width, may not permit 
the data inputs to be enabled for the 
minimum time which is required by the 
counter. 

The propagation delay may be mini¬ 
mized by decoding the BCD outputs of 
the counters. These outputs have the 
same binary weighting as the corres¬ 
ponding data inputs. Thus when the 
terminal condition of 99 is reached in 
fig. 7, outputs A and D of each counter 
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will go high, causing the output of the 
AND gate to go high and enable the 
data inputs. The advantage of this cir¬ 
cuit lies in the reduction in the delay 
time between clock pulse 99 and the 
D s enabling pulse. In fig. 6, the delay is 
equal to the propagation delay through 
the two counters, or through a total of 
eight flip-flops. In fig. 7, the delay is 
equal to the propagation delay through 
only one flip-flop (flip-flop A in counter 
number 1) plus that of the gate. This 
occurs because at clock pulse 98, out¬ 
puts A and D of counter number 2 are 
high, as is the D output of counter num¬ 
ber 1. Clock pulse 99 needs to propa¬ 
gate only through the first flip-flop in 
counter number 1 to cause output A to 
go high, resulting in the required ena¬ 
bling output from the gate. 



SWITCHES SWITCHES 

fig. 7. Basic variable-modulus counter with de¬ 
coded outputs. 


This technique of decoding may be 
used in various circuit configurations. In 
many cases, it may be necessary to de¬ 
code outputs which are other than those 
of the terminal count in order to enable 
the data inputs before the arrival of 
clock pulse 0. It may also be necessary 
to utilize flip-flops in addition to the 
decoding gate in order to enable the 
D s inputs with a pulse whose width is 
greater than the clock-pulse width. This 
may result in some preset factors being 
unusuable, but rarely are all moduli of a 
variable-modulus counter utilized. 

Returning now to fig. 5, we see that 


♦he vco frequency divider is a four-stage 
variable-modulus counter comprising 
U6, a 74S196 or 82S90 presettable 
decade counter, and U7 through U9, 
each a 74196 or 8290 presettable 
decade counter. The signal from source 
follower Q3 in the vco is converted to 
TTL level by U11A, one section of a 
7404 hex inverter. The inverter func¬ 
tions as a Schmitt trigger by virtue of 
the connection of R9 between the input 
and output. Additional shaping is pro¬ 
vided by U11B, and the resultant out¬ 
put clocks counter U6 and both flip- 
flops in U12. 

As stated previously, only the counts 
of the last three counters in the chain 
need be varied, since U6 provides a 
fixed count. The counts are controlled 
by tenths switch SI, units switch S2, 
and tens switch S3. Fig. 5 shows the 
switches set for a receiver frequency of 
4.2 MHz; the corresponding vco fre¬ 
quency is therefore 7.355 MHz. Since 
the reference frequency is 5 kHz, the 
vco frequency must be divided by 1471. 
U6 provides the least significant count 
of 1. The next significant count of 7 
results from setting the data inputs of 
U7 to the nines' complement of 7, or 2. 
It can be seen that +5 volts are applied 
to pin 10 (input D b ) through SI-A, 
while the remaining data inputs are 
either grounded directly or are pulled 
low by resistors R11 and R12. Simi¬ 
larly, it can be seen that U8 provides a 
count of 4, and U9 a count of 1 for the 
most significant digit. 

The complexity of the switching cir¬ 
cuits is the result of labelling the 
switches so that they indicate the low 
end of the receiver's 200-kHz tuning 
range, rather than the dividing count or 
the vco frequency. Steering diodes CR1 
through CR24, in conjunction with the 
switches, route the 5-volt supply to the 
appropriate data inputs. 

The BCD outputs of the counters are 
decoded in U10, a 7430 8-input NAND 
gate, the output of which is inverted by 
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U11C and applied to pin 3 of U12, a 
74S112 dual J-K flip-flop. Both flip- 
flops are used to re-enable the counters 
and require three clock pulses after pin 
3 is set high by U11C. This means that 
instead of decoding when the BCD out¬ 
puts of the counters total 9999, decod¬ 
ing should take place when the BCD 
outputs total 9996, so that the data in¬ 
puts of the counters are enabled three 
clock pulses later, immediately follow¬ 
ing the terminal BCD state of 9999. 
However, I found it necessary to 
shorten the propagation time between 
the terminal clock pulse and the last- 
occurring input to U10, and therefore 
chose to decode a count of 9995. (Note 
that the A and C outputs from U6 pro¬ 
vide the least significant digit of 5.) 
Since this re-enables the data inputs one 
clock pulse early, the extra clock pulse 
is accounted for by presetting U6 for a 
count of 2, which keeps the least signifi¬ 
cant digit in the frequency divisor at 1. 

Because the preset enabling pulse for 
the counters must be low, the Q output 
from pin 7 of the second flip-flop in 
U12 is used. The complementary Q out¬ 
put from pin 9 is applied to the phase 
comparator for comparison with the ref¬ 
erence frequency. 

power supply 

The synthesizer draws approximately 
425 mA from its power supply, which is 
shown in fig. 8 along with the intercon¬ 
nections of the main pc board and the 
vco unit. 

Full-wave bridge rectifier CR29 
through CR32 is supplied from T1, a 
16-volt, 0.5-ampere transformer. The 
12-volt supply for op amp U5 on the 
main board and for the vco is obtained 
from the output of U13, a fixed 12-volt 
regulator. The drop to regulated 5 volts 
for the logic circuitry takes place in 
1)14, a similar 5-volt regulator. LED 
CR33, connected to the 5-volt supply 
through current-limiting resistor R35, 
serves as a pilot light. 


construction 

Most of the parts comprising the 
synthesizer are mounted on two 
printed-circuit boards, the main board 
and the vco board. The large main board 
contains all of the digital circuits and 
the phase detector, while the entire vco, 
except for the feedthroughs and output 
connector, is built on the separate vco 
board. Figs. 9 through 12 show the 
foil patterns and parts locations for the 
two boards*. 

The interior photograph shows the 
construction of the prototype unit, 
which is enclosed in a steel utility box 
measuring 10x10x3-1/2 inches 
(25.4x25.4x8.9 cm). It is imperative 
that a steel enclosure be used because of 
the strong magnetic field around the re¬ 
ceiver caused by the power transformer. 
The phase-detector circuit and the vco 
in the synthesizer are extremely sensi¬ 
tive to ac fields, and when the unit was 
first enclosed in an aluminum box, it 
was impossible to eliminate a 60-Hz 
hum on received signals except when 
the synthesizer was placed directly in 
front of the receiver. Since this is hardly 
consistent with good "human engineer¬ 
ing" practice, the aluminum housing 
was discarded and a steel box was sub¬ 
stituted. 

An enclosure was intentionally selec¬ 
ted which was larger than might be ex¬ 
pected, because of the sensitivity of the 
synthesizer to stray fields. This proved 
to be a wise choice (sometimes you luck 
out!), since the physical placement of 
the power transformer within the box 
became the next problem. Rather than 
fool around with compartment shield¬ 
ing, I mounted the transformer, recti¬ 
fiers, and filter capacitor on a small 
piece of sheet steel. The steel shields the 
rest of the unit from the transformer 

*A set of two drilled and plated boards is 
available from the author for $14.50, postpaid 
in the U.S.A. Questions will be answered if 
accompanied by a self-addressed, stamped 
envelope. 
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field when the power supply assembly is 
positioned so that the steel plate is verti¬ 
cal and the transformer is on the side 
away from the main board. 

Even with the arrangement des¬ 
cribed, the placement of the power 
supply assembly is critical. I suggest that 
the assembly be mounted temporarily. 


left-hand wall of the enclosure, with 
their pins extending into the interior. 
Apply a thin layer of silicone heat- 
transfer compound between the regula¬ 
tors and the housing to aid in dissipating 
heat. 

The three rotary switches, the power 
switch, and the LED pilot light are 


117 

VAC 



fig. 8. Schematic of the power supply and interconnections of the assemblies comprising the synthe¬ 
sizer. Diodes and integrated circuits are described in table 1. 


with long leads, when the unit is con¬ 
structed. Then after all adjustments 
have been made and the synthesizer is 
functioning, the final location can be 
determined by moving the assembly 
around until any hum on a received sig¬ 
nal disappears. You may find that mov¬ 
ing it one way or the other by as little as 
a half-inch (1 cm) may make a big dif¬ 
ference. 

On the other hand, this problem can 
be eliminated, and a smaller cabinet 
used, if the power supply is made a 
separate unit and connected to the 
synthesizer proper by means of a cable. 
The choice is yours. 

The two voltage regulators (1113 and 
U14) are mounted on the outside of the 


mounted on the front panel. On the rear 
is the coax output connector. Four rub¬ 
ber bumpers are mounted on the bot¬ 
tom to prevent scratches from the hard¬ 
ware which fastens the parts to the 
enclosure. 

When assembling the parts on the 
main PC board, a socket or Molex pins 
should be installed at U11 for the inte¬ 
grated circuit. It may be necessary to 
select a 7404, since its upper frequency 
limit is being pushed. But at the current 
price of 25 to 35 cents each, it is much 
more economical to buy three or four 
than to buy the devices which would be 
required for a more sophisticated 
Schmitt trigger. More about this later. 

The main board is connected to the 
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frequency-control switches from 20 
pads, designated A through V, along the 
front of the board, as shown in fig. 5. 
The remainder of the connections 
appear in fig. 8. All connecting leads to 
and from the board should be soldered 
in place on the board before connecting 
the other ends. Leave plenty of wire on 
each lead to make the connections to 
the parts which are not on the board so 
that if any troubleshooting must be 
done it will not be necessary to unsolder 
the wires. Shielded wiring is made with 
RG-174/U coax. All wiring, except for 
that between the "VCO" pad and El on 
the vco, carries dc only, making lead 
length noncritical. The board is mounted 
on four standoff posts; in order to pre¬ 
vent ground loops, three of the four 
should be non-metallic or should be 
insulated from the ground plane on the 
board, so that only a single metallic post 
grounds the main board to the cabinet. 


The vco printed-circuit board is en¬ 
closed in a 2-1/8x2-5/8x2-3/4 inch 
(5.4x6.7x7 cm) mini-box. Feedthrough 
terminal El and feedthrough capacitors 
Cl 7, C23, C24 and C33 are mounted on 
one side of the box, and J1 is placed on 
one end, corresponding to the leads 
designated in fig. 12. Use solder lugs 
under the outsides of the feedthrough 
capacitors which are to have shielded 
leads attached. The PC board is fastened 
to the side of the box on which the 
feedthroughs are mounted by means of 
small right-angle brackets which are 
soldered to the ground plane of the 
board. The feedthroughs and J1 are 
then connected to the appropriate pads 
on the board, using short lengths of bare 
wire. 

The vco mini-box must be mounted 
so that there is only a single return to 
common ground, in order to prevent 
ground loops. When mounting the vco, 


table 1. Semiconductor and miscellaneous parts list. 

CR1-CR24 1N34A, 1N100, 1N270 or 

equivalent germanium diode 
CR25 Motorola MV1401 varactor 

CR26.CR 27 1N658 
CR28 1N914 or 1N4148 

CR29-CR32 1N4001 or equivalent 50 PI V, I 
amp silicon rectifier 

C R 33 Hewlett-Packard 5082-4882, 

Motorola MLED655, Radio 
Shack 276-041 or equivalent 
light-emitting diode 

El insulated feedthrough terminal 

LI 5-3/4 turns no. 28, closewound 

on 0.211 M (5.5mm) diameter 
slug-tuned form (Miller 
25 AO 14-4) 

L2 10-3/4 turns no. 28, closewound 

on 0.211” (5.5mm) diameter 
slug-tuned form (Miller 
25 A014-3) 

L3 20 turns no. 30, closewound on 

0.211” (5.5mm) diameter slug- 
tuned form (Miller 25A014-3) 

Q1 Siliconix E300, 2N5397 or 

2N5398 


Q2 

2N2219 

Q3 

2N5458, 2N5459 or Motorola 

MPF103 

SI 

2-pole, 5-position, non-shortlng 
rotary switch 

S2 

3-pole r 10-position, non¬ 
shorting rotary switch 

S3 

4-pole, 3-position, non-shorting 
rotary switch 

U1 

Motorola MC846P quad 2-input 
NAND gate 

U2 

7490 decade counter 

U3.U4 

7474 dual D-type ff/p ffop 

U5 

National LM3900 quad op amp 

U6 

74S196 or Signetics 82S90 pre¬ 
settable decade counter 

U7,U8,U9 

74196 or Signetics 8290 preset- 
table decade counter 

U10 

7430 8-input NAND gate 

Ull 

7404 hex inverter (see text) 

U12 

74S112 dual J-K flip-flop 

U13 

7812 or National LM340-12 
12-volt regulator 

U14 

7805, National LM340-5 or 
LM309K 5-volt regulator 
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fig. 9. Foil pattern of the main printed-circuit board. 


december 1975 QB 21 


ooo 






















































be sure to position it so that the feed¬ 
throughs are close to the side of the 
main PC board on which are located the 
pads designated "VAR" and "VCO." 
The lead between El on the vco and the 


will probably have little detrimental 
affect). The cable between the synthe¬ 
sizer and the receiver must be the 95- 
ohm type or 93-ohm RG-62/U. 

The power transformer should sup- 



Interior of the assembled synthesizer. The power supply components are located to the left of the 
main PC board (top). The vco is mounted on the rear wall just above the main board (bottom right). 
Note the holes in the vco enclosure which provide access to the tuning slugs of the coils mounted on 
the vco board inside. 


"VCO" pad on the main board should 
not be more than 3 or 4 inches (7.5 or 
10 cm) long. The shields of the leads 
going to capacitors Cl7, C23 and C24 
are grounded to the solder lugs under 
those capacitors. 

The coax between J1 and the output 
connector on the rear of the cabinet 
should be 95-ohm type, such as 
RG-180/U or RG-195/U (although using 
a very short piece of 50-ohm RG-174/U 


ply 16 to 17 volts ac at approximately 
0.5 ampere. Any higher voltage only re¬ 
sults in greater heat dissipation in regu¬ 
lator U13. The method by which this 
voltage can be obtained by modifying 
an inexpensive 24-volt transformer is 
described in reference 1. 

The numbered positions on the 
rotary switch knobs were made by using 
number transfers on the skirts of the 
knobs. Several heavy coats of Krylon 
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fig. 10. Location of parts on the main printed-circuit board. 


fixative were sprayed on to keep the 
numbers from peeling off. The panel 
markings can be applied in the same 
manner. If you are fortunate enough to 


have access to a Selectric Composer, or 
even a good electric typewriter, the 
panel labeling can be typed on frisket, 
which is an adhesive-backed translucent 
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acetate. The material is virtually invisi¬ 
ble when applied to a grey panel, against 
which the black type effectively con¬ 
trasts. Frisket is available at art-supply 
dealers. 

receiver modifications 

At the beginning of the article, I indi¬ 
cated that only minor modifications had 
to be made to the receiver; these are 
shown in fig. 13. The synthesized 
crystal frequency is introduced into the 
receiver via the spare jack on the rear 
apron. The added components must be 
placed close to the oscillator-mixer (V3) 
tube socket, and the shielded connec¬ 
tion to the spare jack made with 93- or 
95- ohm coax, e.g. RG-62/U, RG-180/U 
or RG-195/U. 

The existing coax lead in the receiver 
between bandswitch SI and pin 2 of V3 
is disconnected from V3 and rewired to 
the added relay. This relay may be a 
reed or "crystal can" type; its coil resis¬ 
tance must be at least 500 ohms in 
order to minimize the voltage drop 
across R32 in the vco. 

When the synthesizer is off or is dis¬ 
connected from the receiver, the 
normally-closed relay contacts complete 
the circuit between SI and V3, allowing 
the receiver to function as if no changes 
had been made. When the synthesizer is 
turned on, the relay is energized by the 
12-volt supply in the vco through R32 
and L8 (see fig. 4), disconnecting the 
crystals and applying the synthesized 
crystal signal to the control grid (pin 2) 
of the oscillator section of V3. The 
56-pH choke at the relay coil isolates it 
from the rf signal path. 

A new preselector scale may be 
added to the receiver so that you don't 
have to consult or memorize the pre¬ 
selector chart in the manual. Fig. 14 is a 
full-scale reproduction of the new pre¬ 
selector scale and may be cut out, or 
photocopied if you prefer not to muti¬ 
late the magazine. 

Remove the preselector knob and 


pointer and attach the scale to the front 
panel of the receiver, using either a spot 
of rubber cement or a small piece of 
double-sided sticky-back tape in each 
corner. The scale shows the approxi¬ 
mate settings of the preselector control; 
the letter at the end of each scale seg¬ 
ment indicates the bandswitch position 
to be used. 



Construction of the vco sub-chassis. Inductors 
LI, L2 and L3 are at left. Output connector is 
at right. Feedthrough capacitors and input 
connector are on rear panel. All other compo¬ 
nents are mounted on the printed-circuit 
board at bottom. 


alignment and test 

After all wiring and connections have 
been checked and rechecked, the 
synthesizer is ready for the few adjust¬ 
ments necessary to set the vco on fre¬ 
quency. The only test equipment abso¬ 
lutely necessary is an electronic volt¬ 
meter, although a frequency counter 
and oscilloscope can be helpful. 

Apply power to the synthesizer and 
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check the supply voltages to make sure 
that they are within five percent of the 
nominal values. Then make sure the 
reference oscillator is working by bring¬ 
ing a lead from the receiver antenna jack 
close to the crystal. Harmonics of the 
100-kHz oscillator should be heard in 
the receiver. The oscillator may also be 
checked with a scope; 100-kHz square 
waves should be observed at pin 3 of 
U1, and 5-kHz square waves should be 
present at pin 9 of U3. If the oscillator 
is not working, adjust trimmer capacitor 
C3, although it is not necessary for the 
crystal to be oscillating at exactly 100 
kHz at this time. 

Connect an electronic voltmeter be¬ 
tween ground and feedthrough capaci¬ 
tor Cl 7 on the vco. Set the rotary 
switches to 9.8 MHz and adjust the tun¬ 
ing slug of L3 until a meter reading of 
10 volts is obtained. Rotate the units 
switch toward zero, noting that the volt¬ 
meter reading drops with each change in 
the switch setting until position 3 is 
reached. Then rotate the tenths switch 
to zero, noting that the voltage con¬ 
tinues to drop. (Actually, any switch 
setting below 3.4 MHz is invalid, since it 
is below the tuning range of the receiver 
preselector.) A frequency counter con¬ 
nected to the output of the synthesizer 
should indicate approximately 12.955 
MHz with the frequency switches set to 
9.8 MHz, and 6.155 MHz with the 
switches set to 3-0 MHz. The exact fre¬ 
quencies will be obtained only if the 
crystal is set to exactly 100 kHz, which 
adjustment is not made until the vco is 
aligned. 

Next, set the rotary switches for a 
frequency of 19.8 MHz, and adjust the 
slug in L2 for a voltmeter reading of 
approximately 10 volts. Do not touch 
the slug in L3. Again turn the units 
switch toward zero and note that the 
voltage drops at each switch position, 
including position 0. Turn the tenths 
switch to 0 and make sure that the volt¬ 
age also decreases with each step, A 


counter should indicate about 13.155 
MHz and 22.955 MHz respectively for 
the minimum and maximum units and 
tenths switch settings. 

Finally, set the rotary switches for a 
frequency of 29.8 MHz and adjust LI as 
described in the preceding adjustment. 
The frequency range of the vco with the 
tens switch in position 2 is 23.155 to 
32.955 MHz. If you find that it is not 



fig. 11. Foil pattern of the vco printed-circuit 
board. 


possible to obtain a 10-volt reading on 
the voltmeter at switch settings of 29.8 
MHz, but that at some lower frequency 
the loop starts to lock up (as indicated 
by incremental changes in the voltage as 
the tenths or units switch positions are 
changed), you must change U11, ! tried 
four 7404 hex inverters in the circuit; 
two worked at the highest frequency 
and two quit at about the 26-MH? 
switch settings. Thus there is every 
probability of getting at least one 
better-than-average 1C out of three or 
four. 

Connect the synthesizer output to 
the spare jack on the receiver, using a 
cable made from 93- or 95-ohm coax. 
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Turn on the receiver and synthesizer 
and set the synthesizer switches to one 
of the WWV frequencies suitable for 
good reception. Set the receiver band- 
switch and preselector control to the 
settings specified for the frequency 
selected. WWV should be heard when 


ing on the synthesizer and setting its 
switches to the desired frequency. Then 
set the receiver bandswitch and preselec¬ 
tor control to the appropriate positions 
and tune. 

One minor difference will be noted 
when using the synthesizer. On the 



fig. 12. Location of partt on th« vco printed-circuit board. 


the receiver is tuned to zero. Then allow 
the synthesizer and receiver to warm up 
for about a half-hour. 

Wrap a few turns of one end of an 
insulated wire around V2 in the receiver 
and bring the other end close to the 
100 -kHz crystal in the synthesizer. Care¬ 
fully adjust the crystal trimmer capaci¬ 
tor in the synthesizer to zero-beat with 
WWV. It may be necessary to retune the 
receiver slightly when doing this because 
changing the frequency of the crystal 
changes the synthesizer output fre¬ 
quency, which is now the receiver hfo 
frequency. 

That completes the alignment — you 
now have a general-coverage receiver. 

Operating the receiver with the 
synthesizer involves no more than turn- 


10-meter band, the 200-kHz segments 
start at 28.0 MHz and progress in 
200-kHz increments so that you tune 
from 28.4 MHz, 28.6 MHz, etc. In other 
words, while each segment throughout 
the synthesizer range will start with an 
even tenths digit, the crystals supplied 
with the receiver set the 10-meter seg¬ 
ments at 28.5, 28.7, and 28.9 MHz. 

There is one precaution which may 
be necessary. Even with the prototype 
unit enclosed in a steel box, there was 
still a very small amount of 60-Hz pick¬ 
up from the receiver transformer when 
the synthesizer was placed next to 
either side of the receiver. (The condi¬ 
tion also exists with the synthesizer on 
top of the receiver, but this arrangement 
would block the heat convection flow 
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from the receiver and should not be 
used anyway.) Simply moving the 
synthesizer 3 to 4 inches (7.5 to 10 cm) 
away from either side eliminated the 
stray pick-up. It is entirely possible that 
this condition may not manifest itself 
with all receivers, and it will undoubt¬ 
edly depend on the physical locations of 
the assemblies within the synthesizer 
cabinet. In any event, the synthesizer is 
still close enough to the receiver for 
convenient operation. 

conclusions 

The synthesizer satisfies all the re¬ 
quirements necessary to make any 
Collins 75S a general-coverage receiver. 
Spurious signals are down a minimum of 
80 dB on all frequencies, and are down 
better than 90 dB on most. The major 
spurs appear 10 kHz either side of the 
incoming signal, and are caused by the 
second harmonic of the 5-kHz reference 
frequency. The reference frequency it¬ 
self is weaker than the harmonic be¬ 
cause of the attenuation provided by 
the parallel-T filter. Although the sup¬ 
pression of the spurious sidebands was 
achieved at the expense of fast lock-up 
time, a one- or two-second lock-up is of 
little consequence, since it takes that 
long to move your hand from the 
synthesizer switches and tune the re¬ 
ceiver. 

The synthesizer has not been used 
with a 75S receiver operating in trans- 
ceive mode with a 32S transmitter, al- 



fig. 1 3. Wiring changes to be made to the Col¬ 
lins 75S receiver. Make sure that the relay will 
puli in when it is connected in series with a 
110-ohm resistor to a 12-volt dc supply. 
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fig. 14. New receiver preselector scale for the 
Collins 75S receiver. 

though there is little reason to doubt 
that it will work. There should be suffi¬ 
cient sideband attenuation to keep spur¬ 
ious outputs from the transmitter at 
least 60 dB down. The only possibility 
of trouble might be rf getting back into 
the synthesizer from the transmitter, 
which would be simply a shielding prob¬ 
lem. However, until and if new amateur 
bands are forthcoming, there is no rea¬ 
son to use the synthesizer for trans¬ 
mitting except possibly on part of the 
10 -meter band. 
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for QRP rigs 
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To dispose of the first question apt to 
be asked - "Why add a linear amplifier 
to a QRP rig since it defeats the whole 
idea of QRP operation?" — I'd like to 
say that while 2 to 5 watts can do won¬ 
ders during the day, night operation is a 
different story. The prevailing sunspot 
activity precludes the predictable propa¬ 
gation conditions of 10 or 15 years ago, 
even on the 40- and 80-meter bands. A 
little boost to the output of a QRP rig 
means the difference between fun and 
drudgery during nighttime operation. 
When good conditions return, a linear 
amplifier probably won't be needed for 
low-power work. 

I built this amplifier to augment a 
homebrew rig that didn't live up to my 
expectations - the rig had only about 5 
watts output on ssb. The linear ampli¬ 
fier described here should prove to be a 
useful adjunct to low-power trans¬ 
mitters in the 2 to 10 watt range. 

•Route 2, Box 615, Brentwood. Calif. 94513. 
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circuit 

The schematic (fig. 1) is simple, 
effective, and uncluttered. A grounded- 
grid, grounded screen circuit is used 
without the usual blower for tube cool¬ 
ing. Any of the Eimac 4X or 4CX tubes 
will perform equally well. 

In the late 1950s, I witnessed some 
tests at Eimac that were run to see what 
these tubes would do without forced air 
cooling. The tests indicated that the 
tubes would dissipate 60 to 70 watts 
under key down operation — however, 
the tubes were mounted in the open, 
with no restriction to ambient air flow. 
Under intermittent operation, it appears 



fig, 1. QRP linear schematic. Any ot the 4X 
or 4CX series of tubes may be used. Up to SO 
watts dissipation is possible without a blower 
providing tube is mounted in the clear. 


that a tube of this family could safely 
dissipate at least 50 watts; perhaps a 
little more if cooling fins are provided. 
Again, the qualifier is: unrestricted air 
flow around the tube. A further advan¬ 
tage is that the heater-cathode isolation 
in these tubes is excellent; no filament 
chokes are required at this power level. 

One other precaution should be ob¬ 
served. Although the heater is rated at 
6.0 volts ±5%, it is recommended that 
6.0 volts be considered the upper limit. 
A 50-ohm, 10-watt resistor in series 
with the primary of a 6.3 Vac, 2.5 amp 
filament transformer should do the 
trick. The heater contributes a large part 
of the heat to be dissipated, and tube 
life is prolonged by keeping the heater 
voltage on the low side. 

A noninductive, 1-watt carbon resis¬ 
tor (R1) of a few hundred ohms is pro¬ 
vided for situations where excitation is 
excessive with no provision for reducing 
it. The resistor should be selected to 
obtain recommended operating condi¬ 
tions. While this amplifier is a two-band 
affair for 80 and 40 meters, additional 
taps can, of course, be provided for 
other bands on the pi-net output coil. 

operating conditions 

The amplifier has a power gain of 
about ten with both grids grounded, so 
5 watts input should yield about 50 
watts output, with a plate current of 
100 mA and E b at 1 kV. This current is 
100 mA as read on the meter in the CW 
mode. Although up to 150 mA can be 
obtained with 7 watts input on CW, it is 
recommended that the series grid resis¬ 
tor be switched in to hold the plate cur¬ 
rent to 100 mA on ssb or 150 mA on 
CW. As with any low duty cycle ampli¬ 
fier, don't hold the key down longer 
than necessary. 

Static plate current (no drive) is 
about 10 mA. Linearity could be im¬ 
proved by a higher idling current, but 
observations with a spectrum analyzer 
indicate that, with 10 mA static plate 
current, the bandwidth is entirely 
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acceptable, and reports have been uni¬ 
versally good. 

construction 

An aluminum chassis, 2x6x9 inches 
(5x15x23cm) in an LMB cabinet con¬ 
structed with perforated aluminum for 
sides top and bottom, easily contains 
the amplifier with power supply. The 



Chassis layout. Power transformer (upper 
right) is a SOVA isolation transformer. Note 
air space around tube. 


LMB cabinet (model CO-2) measures 6'/s 
inches high by 10 inches deep by 13 
inches wide (16.5x25x33cm) excluding 
hood. The chassis was purposely selec¬ 
ted to improve air circulation. The tube 
socket is mounted as close as possible to 
one rear corner, both for short leads 
from coax connectors and again to im¬ 
prove cooling by air circulation over the 
chassis edge (see photo). 

While the built-in screen bypass 
capacitor of the SK-600 socket is super¬ 
fluous, open space around the tube pins 
permits air flow around the header 
(tube base). Old timers will remember 
that these tubes also fit in a loctal 
socket. A 4-inch (10.2cm) square piece 
of perforated aluminum with chassis 
cutout should also be suitable. 


The grid resistor shorting switch, if 
used, should be mounted close to the 
tube, which means a shaft extension. 
The rf chokes are ordinary garden- 
variety 2 mH, 100 mA chokes with the 
exception of the plate choke; but even 
here, tests indicated that the smaller 
chokes should hold up. 

The 10-pH pi-net coil (46 turns, 7/8 
inch [2.2cm] OD, 3 inches [7.6cm] 
long, air wound) is barely large enough 
to cover the low end of 80 meters and is 
tapped at slightly less than one-half for 
40 meters. The coil is mounted on the 
switch. A paralleled BC tuning capacitor 
suffices for the output. Additional fixed 
capacitance to total 1000 pF can be 
used, if necessary, for 80 meters. 

power supply 

A 50-VA isolation transformer is 
used with 120 Vac input and 240 Vac 
output to a voltage triplet arrangement 
that provides the 1-kV plate supply. 
Inspection of recent catalogs indicates 
that 115/230 V primary, 115 V second¬ 
ary transformers are about all that are 
available now (about $10). In this case, 
the secondary may be used for the pri¬ 
mary with a slight loss in output voltage 
and regulation. The filter capacitors and 
diodes mount under the chassis, and 
since there isn't much else there, no 
under chassis photograph is provided. A 
separate heater transformer and switch 
are provided. The tube heater should be 
allowed to warm up at least a half min¬ 
ute before applying plate voltage. Static 
plate current provides "bleeder" protec¬ 
tion. 

summary 

This small linear compares favorably, 
both in size and performance, with com¬ 
mercially built units of the same power 
class. It has held its own with other 
200 -watt-plus units and has provided 
many solid contacts during the worst 
interference hours of the evening. 
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When Kenwood entered the amateur market, 
we did it with the finest technology and crafts¬ 
manship available. Thousands of discern¬ 
ing amateurs have selected Kenwood... after 
comparing specifications, features and prices 
... and finally, comparing its performance 
against all competition. The result has been 
Kenwood's phenominal acceptance by the 
amateur world. And with this acceptance 
we pledge to constantly improve our prod¬ 
ucts as technology advances and to bring 
forth new products that will meet tomor¬ 
row’s needs. That is why we are the 
“pacesetter in amateur radio." 
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Available at select Kenwood dealers throughout the U.S. 
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introduction to 

microprocessors 


Microprocessors are probably the single, 
most exciting development in the entire 
field of electronics, and in this article, 
the first of a series on microprocessors, 
we would like briefly to compare them 
to programmable calculators for typical 
laboratory applications. 

The best description of what a micro¬ 
processor is, and isn't, was given by 
Laurence Altman in a recent issue of 
Electronics. 1 "A microprocessor is not 
a computer but only part of one, To 
make a computer out of a microproces¬ 
sor requires the addition of memory for 
its control program, pigs input and out¬ 
put circuits to operate peripheral equip¬ 
ment . . . What a microprocessor is, 
then, is the control and processing por¬ 
tion of a small computer or micro¬ 
computer. Moreover, it has come to 
mean the kind of processor that can be 
built with LSI mos or, more recently, 
bipolar circuitry, usually on one chip. 
Like all computer processors, micro¬ 
processors can handle both arithmetic 
and logic data in bit-parallel fashion 
under control of a program, But they 
are distinguished both from a minicom¬ 
puter processor by their use of LSI with 
its lower power and costs, and from 
other LSI devices (except calculator 
chips) by their programmable behavior." 

Thus, a microprocessor is not a 
totally self-contained computer-on-a- 
chip, nor is it able to complete with and 
replace the central processing unit 
(CPU) within a computer. Existing 
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microprocessor chips are simply much 
too slow for such applications. The 
niche that microprocessors will soon fill 
is in the creation of "smart" input/ 
output devices to a computer that re¬ 
lieve the computer of the drudgery 
associated with the data acquisition 
from and the control of such devices. In 
other words, microprocessors will 
shortly become very important tools in 
computer interfacing, a trend that will 
accelerate as the price of microprocessor 
chips declines, as more individuals de¬ 
velop the capability to handle such 
chips, and as more manufacturers incor¬ 
porate such chips in laboratory instru¬ 
ments and other types of devices that 
communicate with computers. 

The advantages of interfacing with 
microprocessors are at least fourfold: 

1. Microprocessor communications are 
simple. The communications capability 
of a microprocessor system is a big 
point in its favor. Most such systems 
come with a built-in asynchronous serial 
port, and thus can communicate with 
teleprinters or with any device that also 
has an asynchronous serial port, The 
microprocessor is not inherently limited 
to only a single asynchronous port; it is 


« *Mr, Larsen, Department of Chemistry, and 
•2 Dr, Rony, Department of Chemical Engineer- 
-J ing, are with the Virginia Polytechnic Insti- 
^ tute and State University, Blacksburg, Vir- 

ro ginia, Mr, Titus is with Tychon, Inc., Blacks- 
O burg, Virginia, 
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very easy to add more such ports and 
thus permit the microprocessor system 
to communicate serially with other 
external devices such as laboratory in¬ 
struments that are interfaced with Ana¬ 
log Devices' Serdex modules. 

Microprocessor systems have parallel 
input ports for inputs from various 
digital sensor instruments, including 
voltmeters, panel meters, frequency 
meters, and counters. Any type of dig¬ 
ital circuit that can supply parallel dig¬ 
ital data can be used in conjunction 
with a microprocessor system. 

2. Microprocessor systems are inexpen¬ 
sive. Such systems currently range in 
price from several hundred dollars to 
several thousand dollars, depending up¬ 
on the capability of the system. They 
are available from Intel, Prolog Corpora¬ 
tion, E & L Instruments, Control Logic, 
and other companies. The number of 
manufacturers that offer microprocessor 
systems is increasing rapidly. 

3. Microprocessor systems are flexible 
and powerful. Microprocessors have the 
ability to make decisions. (Is an input 
value from a digital sensor too high or 
too low? If it is too high, then open a 
valve and release pressure on the system. 
If it is too low, then open another valve 
and add gas to the system.) 

Microprocessors use software to re¬ 
place hardware; i.e., microprocessor pro¬ 
grams replace complicated hard-wired 
random logic digital electronic circuits 
that perform a variety of functions, in¬ 
cluding sequential logic, non-sequential 
logic, simple arithmetic calculations. 


This the first of a new series of articles 
on the subject of microprocessors which 
we will be presenting in future months. 
Material presented here is reprinted with 
permission from American Laboratory , 
June, 1975, copyright © International 
Scientific Communications, Inc., Fair- 
field, Connecticut, 1975. 


and comparison of digital signals. Manu¬ 
facturers of microprocessor systems pro¬ 
vide you with both read/write memory, 
for temporary data and program stor¬ 
age, and with read-only memory, which 
is easily programmed with the aid of a 
PROM programmer. Once you have 
written and tested a program using 
read/write memory that can acquire 
data and perform desired control opera¬ 
tions, you can “burn" it into a program¬ 
mable read-only memory (PROM) 1C 
and then use that chip day after day to 
operate the microprocessor system. 

You never have to worry about a 
power failure causing your program to 
be erased. The program can remain in 
the PROM for up to twenty years; it is 
always available for reloading into a 
read/write memory. The program can be 
easily modified to accommodate 
changed data acquisition or control re¬ 
quirements. You can develop a whole 
repertoire of PROM chips to accomplish 
different functions. 

4. Microprocessor systems are capable 
of handling most laboratory data acqui¬ 
sition requirements. Current micropro¬ 
cessor systems can acquire digital data 
at the rate of five hundred 16-bit words 
per second. Higher data acquisition rates 
are occasionally claimed by manufac¬ 
turers, but they frequently overlook the 
real software overhead that is needed, 
for example, to input the data, check if 
the data are ready, and compare the 
data to make sure that they are within 
the right range of values. 

In the area of mathematical compu¬ 
tations, microprocessors can perform in¬ 
teger multiplications and divisions, i.e., 
3 times 4 or 5 divided by 7, with reason¬ 
able accuracy. A floating-point package 
available with the 8-bit Intel micropro¬ 
cessor allows you to perform additions, 
subtractions, multiplications, and divi¬ 
sions over the range of ±10 32 to 
±10- 32 . This package requires four 
read-only memories, which means that 
1000 words of your microprocessor are 
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dedicated to the floating-point package. 
Execution times are slow, so you must 
worry about the following types of 
questions: Do you acquire a data point 
and then operate upon it and still have 
sufficient time to acquire the next data 
point? Or must you store a complete 
block of data and then operate upon the 
block as a whole? If you store a block 
of data, how much additional memory 
is required for the microprocessor? Fi¬ 
nally, is the system sufficiently complex 
and expensive that it can be replaced by 
a minicomputer or programmable calcu¬ 
lator? 

The strong point of the micropro¬ 
cessor is that it can perform control 
functions quickly, easily, and inexpen¬ 
sively. The microprocessor can turn de¬ 
vices on and off. It can regulate physical 
parameters such as temperature, pres¬ 
sure, velocity, and flow. Since it lacks 
special functions such as log, x y # sine, 
cosine, square root, hyperbolic sine, and 
hyperbolic cosine, it cannot perform 
sophisticated mathematical computa¬ 
tions. This is one reason why many indi¬ 
viduals are looking very seriously at pro¬ 
grammable calculators, which start in 
the vicinity of $3000; are available from 
Wang, Tektronix, and Hewlett-Packard; 
and allow the user to program with 
complex functions such as sine, cosine, 
log, and x y - The programmable calcula¬ 
tors, however, are not nearly as conven¬ 
ient to use as microprocessors in the 
control of equipment and processes. 

As a final point, we would like to 
caution you about making any long¬ 
term decisions concerning both micro¬ 
processors and programmable calcula¬ 
tors. The comments above apply to to¬ 
day's technology, which is precisely 
what you can do today. The price/ 
performance ratio changes from day to 
day so that a decision that is valid today 
may not be the same one that would be 
proper in a month or a year from now; 
e.g., 8-bit bipolar microprocessors now 
available from Intel have cycle times of 
50 nanoseconds. This speed is a little bit 


difficult to precisely define for the user, 
but it represents probably a decade of 
improvement in overall microprocessor 
speed when compared to any micro¬ 
processor available a year ago. 

If you can postpone your problem, 
you may find that you can solve it dif¬ 
ferently and/or less expensively a year 
from now. Digital electronics is without 
doubt the fastest changing technological 
field today. You, as an amateur, engi¬ 
neer or scientist, will be a major benefi¬ 
ciary of the changes that are occurring. 
However, to take proper advantage of 
the new technology, you will have to 
spend some time learning the jargon and 
understanding the tradeoffs that can be 
made. 

Microprocessor equipment, if cared 
for properly, has an operational life of 
at least ten years but a functional life 
that may only be several years. A 
reasonable strategy would be to post¬ 
pone the purchase of a microprocessor 
until the price/performance ratio justi¬ 
fies a purchase, and then to go ahead 
and purchase a system with the know¬ 
ledge that the same system will prob¬ 
ably cost at least 20% less for the same 
performance a year later. We believe 
that not too much time will pass before 
all of us who are involved in research or 
manufacturing and depend upon instru¬ 
mentation will have to take advantage 
of the power of microprocessors if we 
are to continue to have viable products 
or research programs. 

We recommend that you give careful 
consideration to the ability to interface 
newly acquired digital instruments to 
future ones that will come on the mar¬ 
ket within the next several years. We 
emphasize again that the existence of 
asynchronous serial ports on your digi¬ 
tal instruments will allow you to hedge 
your bets for the future. 
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Tri-Ex Sky Noedle Towers 
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own special place of honor in the 
ham-communications field. Tri-Ex 
takes great pride in being the 
developer and first to build this 
crank-up, freestanding tubular 
tower for the amateur. Uniquely 
eye-pleasing, the slim and grace¬ 
ful "Sky Needle” is a symbol of 
pride to its owner as well as proof 
positive that he has the very best 
in towers. Tri-Ex offers immediate 
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squelch circuits 


for transistor 
radios 

Agc-activated squelch 
can easily 
be added 
to portable 
transistor radios 


Inexpensive transistorized portable 
radios can become excellent monitor re¬ 
ceivers for vhf operators (a-m and fm) 
with the addition of one of the simple 
squelch circuits presented in this article. 
The squelch will get rid of the constant 
and fatiguing hash and noise usually put 
out under no-signal conditions, making 
the portable a much more useful and 
enjoyable radio to listen to. I have had 
much success in adding the circuits 
shown here to several portables. It 
should be possible to adapt this same 
basic approach to just about any exist¬ 
ing portable receiver. 

A brief explanation of squelch cir¬ 
cuitry seems appropriate at this point. 
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During no-signal conditions, the audio 
output of a receiver is random and un¬ 
pleasant noise. When a signal is received, 
the gain of the receiver is reduced or 
limited by age action, and the level of 
noise output is reduced. The greater the 
signal strength, the lower the noise out¬ 
put, and hence the term “receiver quiet¬ 
ing," By adding circuitry which detects 
the degree to which the receiver has 
been quieted, and by using this circuitry 
to mute or un-mute the audio output, 
squelch may be added to the receiver. 

Note, that with the squelch I have 
just described the operator may adjust 
the sensitivity of his receiver in terms of 
a minimum signal-to-noise ratio needed 
to produce an audio output signal. By 
making this signal-to-noise ratio suffi¬ 
ciently high, the operator can be sure 
that whenever the receiver produces an 
audio output it will contain a signal of a 
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fig. 1. A typical ratio detector found in many 
transistor radios. Age voltage may be taker 
from the (+) or (-) terminals. 
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fig. 2. The audio section of most portables will closely resemble the circuit shown here. Point A in 
Q2's emitter is a control point for muting the audio output. 


certain minimum readability. At first 
this might sound like intentionally re¬ 
ducing the sensitivity of your receiver, 
but this is not so. With sophisticated cir¬ 
cuits, the opening of the receiver 
squelch alerts the operator to the 
presence of marginal level signals that 
might otherwise have gone unnoticed in 
the noise. Unfortunately, these noise- 
operated squelch circuits 
are somewhat complex, 
and they are beyond the 
scope of this article. 

Another method of 
producing squelch action 
is to make use of the age 
or other signal level de¬ 
pendent voltages to con¬ 
trol audio muting. The 
only drawback with this 
approach is that suffi¬ 
ciently strong noise or in¬ 
terference will also open 
the squelch. However, for 
the purpose intended here 
they workquiteacceptably. 

detector 

Most inexpensive port¬ 
able receivers use the com¬ 
mon ratio detector similar 
to the one shown in fig. 1. 

This detector develops sig¬ 
nificant positive and neg¬ 


ative voltages during signal conditions, 
either of which may be used for control 
of the audio muting. Generally, the 
audio section of a portable receiver will 
closely resemble the circuit of fig. 2. 
Audio from the detector is coupled to 
Q1, a preamplifier, (which is sometimes 
omitted in inexpensive sets). The output 
is coupled through the volume control 
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to the driver stage, Q2, which in turn 
drives the output stage. These sections 
are easily located by finding the audio 
transformers associated with them, and 
it is seldom necessary to resort to a 
schematic to find the desired stages. 


plete muting are shown in fig. 4. In 
these circuits, the emitter signal path of 
the driving transistor is not broken, but 
the biasing of the driver is upset when 
no signal is present. But with even a 
small signal present, the bias is sharply 



fig. 4. A ‘‘brute 
force” squelch cir¬ 
cuit is shown at (A); 
variations of the cir¬ 
cuit are shown In 
(B) and (C). A spst 
switch may be 
placed in the con¬ 
trol line for on/off 
control of the 
squelch. 



simple squelch 

The point marked X in the emitter of 
Q2 is a convenient point to add squelch 
control to the audio stages. By breaking 
the circuit at this point and adding the 
muting circuit of fig. 3A, a simple 
squelch circuit is obtained. In some 
cases, small amounts of signal or noise 
will leak through even when this stage is 
supposedly squelched. Also, an increase 
in distortion may be noticed at high vol¬ 
ume levels. A variation of this circuit is 
also shown, using an npn transistor, in 
fig. 3B. 

improved design 

Somewhat more positive acting 
squelch circuits which do not tend to 
cause distortion or suffer from incom- 


returned to normal and audio output is 
restored. 

conclusion 

The several approaches to agc- 
controlled squelch shown here can be 
easily adapted to most portable radios. 
Receivers using both npn and pnp tran¬ 
sistors may be accommodated, and junk 
box transistors seem to work a great 
percentage of the time. If you are un¬ 
able to locate a source of age voltage, do 
a little poking around with a vtvm until 
you find a voltage source that varies 
with signal strength. That is all that is 
needed to add squelch to a portable 
radio, making it a much more useful and 
enjoyable low cost monitor receiver. 

ham radio 
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NEW FROM ATLAS 


All L.E.D. Dot 



rHE ATLAS 210x/215x 

Solid state SSB/CW transceivers 

200 watts PEP input 

No transmitter tuning 

The ultimate in sensitivity, selectivity, and 

overload immunity. 

Plus extended frequency coverage for 
MARS operation when used with lOx 


crystal oscillator 

210x or 21 5x $649 

Console 110/220V $139 

3 ortable AC Supply 110/220V $ 95. 

3 lug-in Mobile kit .$ 44 

IOxOsc. less crystals $ 55. 


Matrix Display 

• Plugs into any Atlas transceiver. 

• Six digit display reads to 100 Hz 

• Bright display clearly visible under high 
ambient light. 

• Reads on both Receive and Transmit 

• Measures 1 Ve" x 4 Vi'' x 5”. 

MODEL DD6 *1 

Available now at your Atlas dealer. 




ATLAS 

RADIO INC. 

417 Via Del Monte 
Oceanside. CA 92054 


Phone (714) 433-1983 


For complete details see your Atlas dealer, t 
drop us a card and we 'll mail you a brochui 
with dealer list 

"SEE YOU AT SAROC 76!" 
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1152- 
to 2304-MHz 

power doubler 


Construction of 
a single tube |;i, 
frequency doubler 
for 2304 MHz 
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> 

that provides | 
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5 dB power gain s . 
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A 2C39 power amplifier capable of pro¬ 
viding 30 watts output on 2304 MHz 
was described in the February, 1975, 
issue of ham radio. 1 Its design involves a 
combination of the best characteristics 
of various experimental 2.3 GHz ampli¬ 
fier models I have built and tested over 
the past three years. Each succeeding 
version differed from the previous one 
in ways which both improved perform¬ 
ance and simplified construction. 

During the same three-year period, 
on-the-air tests over a ten-mile path 
were performed between WA9HUV and 
both W9DCN and K9CNN, first working 
432/2304 crossband, and later using 
2304 MHz two-way. Signals were well 
over S9 on 2304 MHz, in spite of the 
1296-MHz antenna used by W9DCN. 
Contacts over longer distances have 

*293 East Madison Ave., Elmhurst, III. 60126. 
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fig. 1. Circuit diagram for the 1152 to 2304 
MHz power doubler using a 2C39 which pro¬ 
vides approximately 5 dB gain. Rf chokes are 
8 turns no. 18 tinned copper, airwound on 
3/16" (5mm) mandrel, turns spaced slightly. 

been solicited, but none have yet been 
tried. It is hoped that this article, to¬ 
gether with the preceeding one which 
described the 30-watt power amplifier, 
will provide the impetus necessary to 
develop new interest in the 2304 MHz 
band. 

frequency doubler 

Having arrived at a reasonably good 
basic design, attention was focused on 


Complete cathode partition assembly showing 
the heater/cathode line (left), piston tuner 
(center) and cathode coupler (right). 



developing a companion doubler stage 
capable of driving the power amplifier 
to full power output with drive to spare. 
Rather than starting from scratch, it was 
decided to convert one of the earlier 
power amplifiers into a doubler by 
lengthening the cathode cavity to 1-3/8 
inch (35mm). No changes were made to 
the amplifier plate circuit. The resulting 
doubler circuit is very similar to the 
power amplifier. 

Because the doubler plate circuit is 
identical to that of the companion 
power amplifier, only the doubler cath- 



fig. 2. Heater/cathode assembly uses parts 
from surplus 2C39 amplifier. Use the mount¬ 
ing plate as a template to locate the four 2*56 
tapped holes for assembly with the cathode 
partition. 


ode circuit will be described here. De¬ 
tails of the plate circuit can be obtained 
from reference 1. 

heater-cathode assembly 

The heater-cathode assembly shown 
in fig. 2 is nearly identical to the one 
used in the amplifier except that the 
heater-cathode line extends into the 
cavity 1-1/16 inches (27mm). The 2-56 
brass flat-head machine screw holds a 
solder lug to connect the cathode side 
of the heater to the appropriate cir¬ 
cuitry (this detail was omitted from 
the amplifier article). Attach the screw 
to the plate with a 3/16 inch (4.5mm) 
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hexagonal nut and then sand the inside 
surface of the plate flat to make sure 
the screw head does not project be¬ 
yond the surface of the plate. Finally, 
position the plate over the finger-stock 
assembly and solder the two together 
as shown in fig. 2. 

The completed heater-cathode 
assembly should be insulated from the 
cathode partition with insulating 
shoulder washers and 0.005 inch 
(0.1mm) Teflon sheet. 

cathode piston tuner 

The cathode partition is identical to 
the one described for use with the am¬ 
plifier and is shown in fig. 3. Rather 
than using a brass bushing from an old 
volume control for the piston trimmer, 
a 3/4 inch (19mm) diameter brass cylin¬ 
der 5/8 inch (16mm) long is soldered to 
a length of 1/4 inch (6.5mm) diameter 
brass rod. Then a 1-1/4 inch (32mm) 
length of 3/8-32 threaded brass sleeving 
is slipped over the 1/4 inch (6.5mm) 
shaft and soldered in place as shown in 
fig. 4. Soldering should be done with 
the aid of a propane torch, using solder 
sparingly. Finally, the tuner and sleeve 


Exterior view of the cathode partition. 




fig. 3. Cathode partition. Holes marked with 
the letter C are screwdriver clearance holes to 
facilitate assembly. Material is 0.093" 
(2.5mm) brass. 

assembly are screwed into the tuner 
bushing from inside the cathode 
partition. 

If 3/8-32 threaded brass tubing is not 
available, use 3/8-28 threaded lamp fix¬ 
ture brass tubing which is obtainable in 
most hardware stores. In this case, the 
tuning shaft should be made of 5/16 
inch (8mm) diameter brass rod to fit in¬ 
side the lamp hardware. Test the 
threaded tubing with a magnet to make 
sure it is not brass-plated steel. Before 
reassembly with the cathode cavity, the 
cathode input coupling circuit is assem¬ 
bled as described in the next section. 

Helical springs are used to put pres¬ 
sure on the threads of the tuning piston 
trimmer threads. These springs, which 
are used on the amplifier as well as the 
power doubler, are 9/32 inch (7mm) in¬ 
side diameter. A brass collar with set 
screws is used at the far end of the tun¬ 
ing shaft to place the spring in compres¬ 
sion. These springs are quite important 
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as tuning is likely to be erratic if they 
are omitted. 

cathode coupling assembly 

The 1/8 inch (3mm) and 5/32 inch 
(4mm) OD brass tubing needed to fabri¬ 
cate the cathode coupler (fig. 5) can be 
obtained from most hobby shops. The 
connector end of the assembly is sol¬ 
dered to the center conductor of the 
type-N coaxial connector. The 1/8 inch 
(3mm) end is slotted with a fine (32 
teeth per inch) hacksaw blade. Spread 
the slotted end slightly to provide a 
tight slide fit with the cavity end of the 
coupler assembly. 

The cavity end is screwed into the 
3/16 inch (5mm) diameter hole in the 
grid cavity plate. Solder a flat brass 
washer on the cavity end as shown to 
provide a good rf contact on the inside 
of the cavity. 

When assembling the cathode parti¬ 
tion on the cathode cavity, slide the 
connector end of the coupler into the 
cavity end. If the instructions have been 
carefully followed, the two parts should 
slide together without interference. 

tuning up 

The circuit diagram of the frequency 
doubler shown in fig. 1 is identical to 
the amplifier wiring diagram except for 



fig. 4. Cathode piston tuner assembly. Brass 
rod is soldered to 3/8-32 threaded sleeve. 



View of cathode cavity before installation of 
the cathode partition. Since an earlier model 
of the 2304 MHz power amplifier was modi¬ 
fied for use as a doubler, parts in this do not 
correspond exactly with figs. 2 through 5. 



CONNECTOR END Of ASSEMBLY 



CAVITY ENO Of ASSEMBLY 

fig. 5. Cathode coupling assembly. Brass tub¬ 
ing can be obtained from most hobby shops. 
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Front view of completely assembled 1152 to 2304 MHz power doubler. 


drive) plate current should be set to 
approximately 25 mA by adjusting the 
position of the slider on the 100 ohm 
variable resistor. 

Measurements were made using a 
calorimeter which indicate that the 
doubler has a power gain of approxi¬ 
mately 5 dB. It is interesting to note 
that this doubler provides about 8 dB 
more power output on 2304 MHz than 
would be expected from a varactor dou¬ 
bler with the same drive power. There¬ 
fore, with less than one watt of drive at 
1152 MHz, more than sufficient output 
is obtained to drive the power amplifier 
stage to full output. It is recommended 
that the primary winding of the doubler 
plate supply transformer be controlled 
with a variable transformer so that drive 
to the power amplifier can be adjusted 
to the desired level. 

reference 

1. Norman J. Foot, WA9HUV, "Power Am¬ 
plifier for 2304 MHz." ham radio, February. 
1975, page 8. 

ham radio 


component values and the meter ranges. 
A 7.6-volt zener diode is used instead of 
the 6.3-volt unit to reduce the conduc¬ 
tion angle of the plate current for better 
doubler efficiency. The quiescent (no- 



"Just replace capacitor CIO . .. 
than you'll be back on the air." 
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microstripline 


bandpass filters 


for 1296 MHz 

Miniature 
bandpass filters 
for the amateur 
1296-MHz band 


Uhf experimenters frequently need to 
filter out spurious or image responses, 
usually with coaxial or troughline 
resonators. 1 ' 5 Although properly de¬ 
signed coaxial and trough-line filters 
offer exceptional skirt selectivity and 
minimum insertion loss, they are large 
and bulky and require access to sheet- 
metal cutting and forming equipment. 
The 1296-MHz filters presented here are 
based on printed-circuit microstripline 
techniques and are easily duplicated in 
the home workshop. 
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Two- and three-pole bandpass filters 
for 1296 MHz are shown schematically 
in fig. 1. In each of the filters parallel- 
resonant sections, consisting of micro¬ 
stripline inductors and piston trimmer 
capacitors, are loosely top coupled. The 
input and output striplines are tapped 
down on the inductors to provide a 
match to 50 ohms. The two-pole band¬ 
pass filter is functionally equivalent to 
the filters used at the input of the RF 
and LO ports of my 1296-MHz double- 
balanced mixer. 6 In the design pre¬ 
sented here, however, the coupling 
capacitor, C c , formerly a 0.5 pF chip 
capacitor, has been replaced by the 
stray coupling capacitance between the 
stator ends of trimmers Cl and C2. 

As can be seen from the swept fre¬ 
quency response curve in fig. 2, these 
microstripline filters are relatively low-Q 
devices. The steepness of the rejection 
skirts may be sacrificed somewhat to 
minimize passband insertion loss, which 
for this design averages around 1 dB. 

construction 

Full-size artwork for the printed- 
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C1-C3 1-5 pF ceramic piston trimmer 

C c Stray coupling capacitance between 

stator ends of trimmer capacitors 

J1,J2 SMA or equivalent microstripline 

launchers (E. F. Johnson 
142-0248-001 or similar) 


LI, L2, Microstripline inductor, 0.5” 
L3 (13mm) long, 0.1” (2.5mm) wide, 

spaced 0.3" (7.5mm) center to cen¬ 
ter. Bottom ends strapped to 
groundplane with thin copper strap 
XI, X2 50 ohm m i c r o st r i p I i n e, 0.1” 

(2.5mm) wide, any length. Center- 
line tapped to LI and L2 0.2” 
(5mm) from grounded end 


fig. 1. Two- and three-pole microstripline bandpass filters which tune the range from 1100 to 1500 
MHz. Full-size printed-circuit layouts for these filters are shown in fig. 3. 


circuit microstripline filters is shown in 
fig. 3 and is designed for 1/16 inch 
(1.5mm) thick G-10 epoxy-glass 
printed-circuit board, double clad with 
1 ounce copper.* The unetched side of 
the board serves as a groundplane. 
Board dimensions are such that the 
filters mount easily in a miniature die- 
cast aluminum box such as a Pomona 
2417. The cutaway view of fig. 4 shows 
the method of mounting the piston 
trimmer capacitors on the circuit board. 

With the circuit values shown, these 
filters can be adjusted to resonate any¬ 
where in the range between 1100 and 
1500 MHz. The easiest method to adjust 
for resonance at 1296 MHz is to con¬ 
nect a weak-signal source through the 
filter into a receiver, and adjust the 
trimmer capacitors for maximum re¬ 
ceived signal. Since the output impe¬ 
dance of the signal source and the input 
impedance to the receiver may deviate 

'Tuned and tested two- and three-pole band¬ 
pass filters for 1296 MHz are available from 
Microcomm. For complete specifications and 
prices, send a self-addressed, stamped enve¬ 
lope to Microcomm, 14908 Sandy Lane, San 
Jose, California 95124. 


substantially from 50 ohms, it's a good 
idea to temporarily install fixed attenua¬ 
tors at the input and output of the filter 
while tuning as shown in fig. 5. There is 
a certain amount of interaction between 
the trimmer capacitors so the adjust- 



fig. 2. Swept frequency response of the two- 
and three-pole microstripline filters (measured 
with a Hewlett-Packard network analyzer and 
X-Y plotter). The 3 dB bandwidth is 150 MHz 
and passband insertion loss is about 1 dB. The 
20-dB bandwidth is 320 MHz for the 3-pole 
filter, 570 MHz for the two-pole design. 
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merits should be repeated several times 
to insure that you have the filters tuned 
for minimum insertion loss. 

If the filter is to be used to reduce 
the spurious output of a I oca I-oscillator 
chain, alignment to the desired passband 
frequency is most easily accomplished 
by placing the filter in the line between 
the LO and the mixer and adjusting the 
filter for maximum indicated mixer cur¬ 
rent (fig. 6). 



fig. 3. Full-size artwork for the two- and 
three-pole bandpass filters for 1296 MHz 
which are designed for 1/16” (1.5mm) 

double-clad G-10 epoxy-glass circuit board. 

applications 

Most amateurs who are active on 
1296 MHz will probably want to have 
several of these bandpass filters available 
on their workbench. In general, accurate 
measurements on any two-port device 
are enhanced by the application of fil¬ 
tering at each port. Microstripline ampli¬ 
fiers, for example, tend to be extremely 
broadband; since transistors tend to 
have higher gain at lower frequencies, 
any low-frequency spurious which is 
applied to the amplifier will be ampli- 



mer capacitors on the microstriplines. 


fied more than the desired in-band sig¬ 
nals. It is not unlikely, in fact, for lower 
frequency, out-of-band signals to actu¬ 
ally force an amplifier into gain com¬ 
pression. Bandpass filters at the input 
and output of an amplifier under test 
will thus aid considerably in making 
accurate gain and dynamic range meas¬ 
urements. 

In operational equipment it's a good 
idea to place bandpass filters between 
each wideband stage as shown in fig. 7. 
The filter's 1 dB or so of insertion loss is 
more than offset by the elimination of 
image signals and spurious responses. 
For maximum image rejection it is rec¬ 
ommended that the more selective 
three-pole filter be installed between 
all active stages. In the local-oscillator 
chain, where harmonically related spuri¬ 
ous signals are separated from the pass- 
band by an octave or more, the simpler 
two-pole resonators are usually suffi¬ 
cient. 

acknowledgements 

I would like to thank Marvin Wahl, 
W6FUV, for critiquing the design of 
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fig. 5. Using a weak-signal source to align a 
filter to 1296 MHz. The 3 dB attenuators 
swamp out any impedance mismatches. 


48 S3 december 1975 





Ml if TlP 1 iFB 


BAND** SS 

mUL. ' 1 “L.'C 


nova 


tSKnA 

Mowrcw V 


fig. 6. Bandpass filter can be adjusted to the 
local-oscillator output frequency by tuning 
the filter for maximum mixer current. 
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fig. 7. Installation of bandpass filters In a typi¬ 
cal 1296-MHz transmitter and receiver. Three- 
pole filters are recommended between active 
stages, as discussed In the text. 
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SUPER LOGARITHMIC SPEECH PROCESSOR 

MODEL LSP-520BX 

UP TO 400% MORE RF POWER is yours with 
this plugin unit. Simply plug LSP-520BX 


this plugin unit. Simply plug LSP-520BX 
into the circuit between the microphone and 
transmitter and your voice suddenly is trans¬ 
formed from a whisper to a DYNAMIC 
OUTPUT! 

Look what happens to the RF Power Output 
on our NCX-3. It was tuned for normal SSB 
operation and then left untouched for these 
'‘before" and “after” oscillograms. 


Fig. 1 SSB signal before processing. See the 
high peaks and the low valleys. Our NCX-3 
is putting out only 25 watts average power. 




Fig. 2 SSB signal after processing with LSP- 
520BX. The once weak valleys are now strong 
peaks. Our NCX-3 now puts out 100 watts 
of average power. 

Three active filters concentrate power on 
those frequencies that yield maximum intelli¬ 
gence. Adds strength in weak valleys of 
normal speech patterns. This is accomplished 
through use of an 1C logarithmic amplifier 
with a dynamic range of 30dB for clean audio 
with minimum distortion. 

This unit is practically distortion-free even 
at 30dB compression! The input to the LSP- 
520BX is completely filtered and shielded 
for RF protection. 

Size is a mere 2 3/16H x 3 ‘/jW x 4D. Money 
back if not delighted and ONE YEAR UN¬ 
CONDITIONAL GUARANTEE. 

Order now or write for FREE brochure. 

LSP-520BX $49.95 

ADD $1.50 SHIPPING & HANDLING 


Bank Ami aicaxo 


DEALER 1NQIR1ES 
INVITED 

601-323-5869 


MFJ ENTERPRISES 

P. O. BOX 494(H) 

MISS. STATE, MS 39762 
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uhf frequency scaler 


New Fairchild 11C90 
decade counter 1C is a 
direct plug-in replacement 
for the popular 95H90 
that extends operation 
to above 500 MHz 


Fairchild Semiconductor has introduced 
another outstanding 1C in the 11C00 
series 1 which should be of immediate 
interest to amateurs — the 11C90, a pin- 
for-pin replacement for the popular 
95H90 that has a minimum guaranteed 
toggle frequency of 520 MHz from 0 c C 
to +75°C. At its best, the new 11C90 is 
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a complete front end for a 700 MHz 
frequency counter (typical toggle fre¬ 
quency at 25°C).* 

The 11C90 uhf divide-by-10/11 pre¬ 
scaler makes use of Fairchild's Isoplanar 
II technology for high speed with reason¬ 
able power dissipation. Pins which were 
unused on the 95H90 decade prescaler are 
used on the 11C90 to provide a refer¬ 
ence voltage which centers the input 
clock voltage about the switching 
threshold and allows direct capacitive 
coupling to the signal source or test an¬ 
tenna. An on-chip ECL-to-TTL level 
converter is capable of driving ten TTL 
loads and eliminates the need for any 
external output interface circuitry. 

circuit operation 

To take full advantage of the 
11C90's uhf counting ability, a circuit 
such as that shown in fig. 1 should be 
built or derived from an existing 95H90 
layout. 2 ' 3 Pin 13 (TTL V EE ) should be 
tied to ground (low) if the TTL output 
(pin 11) is used. If only the ECL output 


‘The 11C90 is available now from franchised 
Fairchild distributors worldwide for $16.00 in 
small quantities. 
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fig. 1. Divide-by-10 uhf prescaier has a mini¬ 
mum guaranteed toggle frequency of 520 
MHz. Typical toggle frequency at 25°C is 700 
MHz. 

(pin 8) is used, pin 13 may be left open 
to reduce power consumption. 

A reference voltage is generated 
internally across a 400-ohm resistor to 
the V BB supply and is present at pin 15 
(V re f). This completely eliminates any 
need for an external biasing network. 

Pins 6 and 7 of the 11C90 are un¬ 
committed 2000-ohm resistors which 
are internally connected to the mode 
control inputs. Ml and M2. When tied 
high (+5 volts) these resistors allow the 
associated mode control input to be 
driven from TTL; if these inputs are left 
open or tied low, the mode control in¬ 
puts offer, respectively, unterminated or 
terminated ECL loads to the drivers. 

The mode control inputs are useful 
primarily when the 11C90 is employed 
in the divide by 10/11 mode to produce 
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V„ • PIN 12. V„ • PIN 13 (TTL) 


fig. 2. Logic symbol for the Fairchild 11C90. 
Mode control inputs Ml and M2, and RMI 
and RM2 inputs are discussed in text. The 1C 
includes a built-in ECL-to-TTL converter. 


non-standard divide ratios such as those 
used in pulse swallowing for frequency 
synthesis. The 11C90 logic symbol (fig. 
2) and truth table in table 1 should aid 
in understanding-the device. 

Circuit layout, although not critical, 
can be used to enhance the high- 
frequency operation of the 11C90. 
Proper power supply decoupling, broad 
ground connections, short signal runs, 
and short leads (sockets are not recom¬ 
mended) will all help the user to reap 
the maximum performance that has 
been built into the device. The 11C90 
typically requires only 65 mA as com¬ 
pared to 90 mA for the 95H90, so it 
runs much cooler than its predecessor. 


table t. Mode selection for tbe 11C90. Low is 
indicated by L, high by H. 




module 

Ml 

M2 

divide by 

L 

L 

11 

H 

L 

10 

L 

H 

10 

H 

H 

10 

summary 




The 11 COO family of sub-nanosecond 
logic now consists of nine devices rang¬ 
ing from the 11C05 prescaler to the 
11C01 gate package, and includes the 
11C58, a 150-MHz voltage-controlled 
monostable oscillator which features a 
4:1 frequency range with 2-volt dy¬ 
namic range. These new devices obvi¬ 
ously open up a whole new range of fre¬ 
quency synthesizer possibilities, but 
that's another story. 

references 

1. Douglas Schmieskors, WB9KEY, 
"1200-MHz Frequency Scalers," ham radio , 
February, 1975, page 38. 

2. F. Everett Emerson, W6PBC, "300 MHz 
Divide-by-Ten Frequency Scaler," ham radio, 
September, 1972, page 41 (correction, De¬ 
cember, 1972, page 901. 

3. F. Everett Emerson, W6PBC, "Circuit Im¬ 
provements for the Advanced Frequency 
Scaler," ham radio, October, 1973, page 30. 
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quadrifilar toroid 

The prevalence of roller inductors in 
transmitters and antenna couplers 
attests to the need for adjustability. The 
quadrifilar toroid limits the adjustability 
to discrete steps but offers the advan¬ 
tages of small size, internal field requir¬ 
ing little if any shielding, and balun 
applications. 

The ends of the four, parallel, 
tightly-coupled windings are connected 
into the desired configuration by an 
octal socket and tube base. Of several 
octal sockets I tested those with "wrap¬ 
around" pins consistently measured 



Q ”> ' It* Q 46 O HM 


fig. 1. Five methods of interconnecting the 
four quadrifilar windings, and the measured 
inductance values of each configuration. 
Winding consists of 16 quadrifilar turns of 
no. 12 (2.1mm) on an Amidon T-200-6 
toroid core. 



Construction of the quadrifilar toroid which 
is based on an Amidon T-200-6 powered-iron 
toroidal core. 


0.003 dc ohm per contact while the 
"edge-bite" pins varied from 0.003 ohm 
for a few pins to many times that value 
for most. Obviously only the "wrap¬ 
around" octal socket is recommended 
and preferably in ceramic or mica-filled 
bakelite. If a low-resistance 12-point 
switch or plug-socket can be found, a 
hexifilar toroid with inductance ratios 
of 1,4, 9, 16, 25 and 36 can be built. 

This example of a quadrifilar toroid 
consists of an Amidon T-200-6 toroidal 
core with four windings of 16 turns 
each of number 12 (2.1mm) enamelled 
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fig. 2. Quadrifilar windings may also be used 
to build baluns with 1:1, 2.25:1 and 1:4 
transformation ratios. 


wire. Fig. 1 shows the socket connec¬ 
tions and the measured inductance 
values. 

In balun service the four independent 
windings lend themselves to several con¬ 
figurations; three of the simpler forms 
are shown in fig. 2. The easy access to 
the terminals suggests other arrange¬ 
ments. 

The frequency response of the 1:1 
balun is flat to at least 20 MHz (the 
limit of my sweep generator) and prob¬ 
ably well beyond. Even at one-half and 
twice termination the smooth roll-off 
dropped only 30 and 20 per cent, 
respectively, at 20 MHz. 

R.S. Naslund, W9LL 


technique speeds antenna tuner adjustment 


This article deals with a simple and 
accurate procedure for tuning or adjust¬ 
ing antenna tuners without using a 
transmitter or a standing-wave bridge. 
To avoid some possible confusion the 
term antenna tuner refers to such de¬ 
vices as Johnson Matchbox, Millen 
Transmatch, Murch Ultimate Trans¬ 
match and most similar homebuilt an¬ 
tenna tuners. Every ham shack should 
have at least one. 1 

In almost every technical article on 
antenna tuners that is published, you 
are instructed to make a written record 
of the dial settings and coil tap points 
for future use. If you've gone through 
this you know it's time consuming to 
search for coil tap points and tune two 
or three variable capacitors for each tap, 
trying to find the correct settings for 

1. Ed Noll, W3FQJ, "Antenna Tuners,” ham 
radio, December, 1972, page 58. 

2. Henry S. Keen, W2CTK, "A Simple RX 
Bridge for Antenna Measurements," ham 
radio, September, 1970, page 34. 

3. Bill Wildenhein, W8YFB, "A Low Cost RX 

Impedance Bridge," ham radio. May, 1973, 

page 6. 


each operating frequency. Furthermore, 
going through this procedure on the air 
generates a lot of unnecessary interfer¬ 
ence. I deliberately put up a four-band 
parallel dipole so I could avoid using (or 
adjusting) an antenna tuner, but because 
of the high swr the antenna tuner is now 
back in the line. 

The simple technique discussed here 
for adjusting your antenna tuner does 
require an additional piece of test equip¬ 
ment which you may not have. How¬ 
ever, the necessary test gear, a simple 
impedance bridge, can be easily built 
from junkbox parts. Although several 
RX impedance bridges have been de¬ 
scribed in the amateur literature, 2 ’ 3 ’ 4 
the more simple antennascope 5 or an¬ 
tenna impedance meter 6 are suitable for 

4. Jerry Hall, K1PLP and John Kaufmann, 
WA1CQW, "The Macromatcher," QST, Janu¬ 
ary, 1972, page 14. 

5. William Orr, W6SAI, Beam Antenna Hand¬ 
book, Radio Publications, Wilton, Connecti¬ 
cut, page 178. 

6. Robert G. Middleton, 101 Ways to Use 
Your Ham Test Equipment , Howard Sams & 
Company, Indianapolis, page 80. 
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fig. 3. Simple test setup speeds initial adjust¬ 
ment of antenna tuning unit with minimum 
on-the-air interference. 


this application. You will also need a 
grid-dip meter or low power transmitter 
as a source of rf for the impedance 
bridge. A grid-dip meter is highly recom¬ 
mended as it will cause less unnecessary 
interference. 


impedance bridge. When finding the tap 
point it is suggested that the clip be held 
by its insulation and moved slowly up 
and down the coil until you see a 
downward movement of the bridge 
meter. That's the tap point you're look¬ 
ing for. This procedure is simplified 
somewhat if your antenna tuner uses a 
roller inductor, but the end result in 
either case is the same. 

When the correct tap point has been 
found, fasten the clip on the inductor 
and tune the variable capacitor for as 
perfect null as possible on the bridge 
meter. Record the dial settings for fu¬ 
ture use. When a transmitter, tuned to 
the same frequency, is connected in 
place of the impedance bridge, only 
very minor touchup of the antenna 


table 1. Comparison of Transmatch dial settings obtained with three 
different impedance bridges using the test setup of fig. 3. 


bridge 

frequency 

input 

inductor 

output 

type 

(MHz) 

capacitor 

tap 

capacitor 

RX Bridge 3 

3.95 

98 

59 

40 


7.25 

90 

68 

0 


14.05 

55 

3 

40 


21.05 

90 

2 

10 

Macromatcher 4 

3.95 

95 

60 

15 


7.25 

100 

68 

0 


14.05 

35 

4 

24 


21.05 

90 

2 

15 

Antennascope 3 

3.95 

90 

52 

10 


7.25 

98 

68 

0 


14.05 

30 

4 

20 


21.05 

95 

2 

15 


Set up the test equipment as shown 
in fig- 3. If you use a grid-dip meter you 
won't get a reading on the swr meter, 
but at this point that's not important. 
Set the impedance bridge to 50 ohms 
(or 75 ohms if that's the impedance of 
your transmission line), tune the grid- 
dipper to the desired operating fre¬ 
quency and couple it to the impedance 
bridge. The meter on the bridge should 
swing upscale. 

Now locate the tap on the antenna 
tuner inductor that causes a null on the 


tuner should be required for an indica¬ 
ted vswr of 1:1. The data of table 1 
show the results I obtained while using 
this procedure to adjust a Transmatch. 7 
Note the close correlation between dial 
settings obtained with three different 
types of impedance bridges. The operat¬ 
ing swr for all cases was very nearly 1:1. 

Howard Stark, WA4MTH 


7. Lewis G. McCoy, W1ICP, "The Ultimate 
Transmatch," QST, July, 1970, page 24. 
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9.0 MHz FILTERS 

XF9-A 2.5 k 

XF9-B 2.4 k 

XF9-C 3.75 k 

XF9-D 5.0 k 

XF9-E 12.0 k 

XF9-M 0.5 k 

XF9-NB 0.5 k 


XF107 A 

XF107-B 

XF107-C 

XF107-D 

XM107-S04 

XF102 


CRYSTAL FILTERS 

and 

DISCRIMINATORS 

9.0 MHz MODELS 

9.0 MHz DISCRIMINATORS 



by 

.V.G. 


2.5 kHz 

SSB TX J 

*31.95 

XD9-01 

± 5 kHz RTTY 

$24.10 

2.4 kHz 

SSB RX 1 

*45.45 

XD9 02 

±10 kHz NBFM 

$24.10 

3.75 kHz 

AM f 

*48.95 

XD9-03 

±12 kHz NBFM 

$24.10 

5.0 kHz 

AM 1 

*48.95 




12.0 kHz 

NBFM 

*48.95 

9.0 MHz 

CRYSTALS <Hc25/u) 


0.5 kHz 

CW 1 

*34.25 

XF900 

9000.0 kHz Carrier 

$3.80 

0.5 kHz 

CW 1 

*63.95 

XF901 

8998.5 kHz USB 

$3.80 



XF902 

9001.5 kHz LSB 

$3.80 

Hc25/u Socket 

.50 

XF903 

8999.0 kHz BFO 

$3.80 


10.7 MHz MODELS 


TERS 



10.7 MHz DISCRIMINATORS 


14 

kHz 

NBFM 

$40.60 

XD107-01 ±30 kHz 

NBFM 

$24.10 

16 

kHz 

NBFM 

$40.60 

XD107-02 ±50 kHz 

WBFM 

$24.10 

32 

kHz 

WBFM 

$40.60 




38 

kHz 

WBFM 

$40.60 

SOCKET (for XM107-S04) 

type DG1 

$1.50 

14 

kHz 

4 POLE 

$18.95 




14 

kHz 

2 POLE 

$ 7.95 

Export Inquiries Invited 




VHF CONVERTERS UHF 


RF Freq. (MHz) t 
IF Freq. t 
N.F. (typical) 
Nom. Gain 


MMc 50 

50-54 
28 32 
2.5dB 
30dB 
$53.70 


MMc 144 

144148 

28-32 

2.8dB 

30dB 

$53.70 


MMc 220 
220-224 
28 32 
3.4dB 
26dB 
$64.45 


MMc 432 

432-436 

28-32 

3.8dB 

28dB 

$64.45 


MMc 1296 

1296-1300 

28-32 

8.5dB 

20dB 

$85.95 


Power 12V D. C. ^Other ranges, amateur & commercial, to order, 

l*^" x 2 x /i" x -f connectors VHF Pre Amps. Write for details. 

Low loss pre-selector filters available for 432 MHz and 1296 MHz bands. 


144/148 MHz 


ANTENNAS 

420-450 MHz 




1250-1340 MHz 


D8/2M - VERT. 

FOR LONGE RANGE 
REPEATER ACCESS 
GAIN 12.6dB REF DIPOLE 
FEED 501* COAXIAL 

$48.70 


70/MBM48 

GAIN VARIATION ACROSS 
BAND TYP ± 0.5dB 
FEED 501) COAXIAL 
$51.75 


1296-LY I ^ 

1296 MHz LOOP YAGI 
GAIN 4 20dB. 

FEED 501.’ COAXIAL 
$51.75 


FM TRANSVERTER 

QMt 440 

Transverters contain both a transmitting and 
receiving converter allowing a lower band 
transceiver to be used on a higher frequency 
band. 

Low Band Range 146-150 MHz 

High Band Range 442-450 MHz 

Modes FM and CW 

Power 12V D. C. 

Price $179.95 

Write for detailed specifications. 

F.O.B. Concord. Mass. 

Shipping: Via U.P.S. 


M All of us at yi 

y SPECTRUM INTERNATIONAL jjj 

u wish our customers and readers jl 
a Very Happy Christmas 
£ and a Successful New Year 




SPECTRUM 
INTERNATIONAL 
BOX 1084 CONCORD 
MASSACHUSETTS 01742 
U. S. A. 
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burglar-proof alarm 

When you are setting up a burglar- 
proof alarm for your car, you should have 
an unusual alarm. The more unusual the 
alarm, the harder it is for a burglar to get 
into the car. The most important parts of 
the alarm are the switches used to acti¬ 
vate it. These switches must be placed so 
that they are hard to find, but still allow 
complete protection. This means that 
switches should be used to prevent the 
car from being towed away, as well as 
being broken into. 

After the switches have been placed, 
you must connect them to some sort of 
alarm. The alarm device must make a very 
noticeable sound. This requirement rules 
out the car's horn because people hear 
them constantly in a populated area. The 
best device for the alarm is a siren. There 
are two types of sirens that can be used, 
mechanical or electronic. Both types are 
suitable for the system shown in fig. 4. 

In the schematic there is a time-delay 
switch which is used to eliminate outside 
control on the car. This is important 
because it gives the advantage of surprise 
when a burglary is being committed. The 
approximate one-minute time delay all¬ 
ows you to enter the car and shut the 
alarm off. This is enough time to shut the 
device off if you know how, but not 
enough if you don't. This stops the 
burglar from removing anything that is 
fastened inside the car or searching the 
interior. The schematic also shows that 
two switches are used in the driver's door. 
The second switch is used to activate the 
circuit with the time delay. 

The on off switch is a simple dpst 
switch placed somewhere in the middle of 
your ham gear. This way a burglar will 
never realize that it is the switch to 
deactivate the device. Also, the battery 
and siren are placed in the trunk. This 
makes it very hard for a burglar to disarm 
the system. 

As noted in the schematic, there are 
four other switches marked "trunk,'' 
"hood" and "limit." These four switches 


are very important in deterring a person 
from stealing your car. The trunk and 
hood switches are simply placed in the 
trunk and hood, preventing anyone from 
opening either one and tampering with 
anything inside. 


MAIN 

CONTROL 



LIMIT 

fig. 4. Simple burglar-proof auto alarm. All 
switches are shown as they would be when 
the doors, hood and trunk are closed. 


The other two switches are harder to 
place, but they prevent the car from 
being moved. One of the switches is 
placed inside the car and is operated by 
the parking brake cable. Cutting the cable 
releases the tension on the cable and 
activates the alarm. The other switch is 
placed on one of the back shock absorb¬ 
ers. It is a limit switch, operating when 
the shock absorber is extended to its 
maximum. This sounds the alarm if the 
car is being towed away. 

Installed correctly, this alarm system 
will keep your car well protected. It has 
already prevented three burglaries for me. 

Glenn Eisenbrandt, Jr. 
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For the best RTTX you need 
all the help you can get. 


Irt all right here. 


The HAL ST-6 terminal unit has cord and grounding outlet for the Kit Form: 

been hailed by experienced RTTY printer are included. The power $147.50 — ST-6 Terminal Unit 

amateurs. Its immunity to inter- supply card contains easy-to- $ 35.00 — ST-6 Table or Rack 

ference and noise is the talk of replace clip-in fuses. The ST-6 is Cabinet 

the RTTY world as the best in the available factoiy assembled and $ 29.00 — 425 Hz Discriminator 

business. In fact, we built it to aligned, or in kit form. The PC $ 29.00 — AK-1 AFSK Unit 

highest standards — but kept the boards and cabinet only are also All prices postpaid, USA. For 
price in a range that you can available. air shipment add $4 for the ST-6 

afford. A popular option designed to kit or cabinet, $1 each for the 

The features of this unit tell the plug right in to the ST-6 is HAl's 425 Hz kit or the AK-1 kit, $10 for 

story of why it's so popular: Auto- AK-1 AFSK oscillator. Available the assembled ST-6 with any 

start operation, separate input assembled or in kit form, the AK-1 options, 

filters for each shift, an antispace is an AFSK oscillator that demon¬ 
feature, and switch selection of strates stability and reliability. 

850 and 170 Hz shifts are stand- It provides switch selection of 
ard. An extra discriminator for a 170 Hz and 850 Hz shift using 
425 Hz shift is available as an standard AFSK tones. The AK-1 

option. A space-saving special may also be mounted in its own 

power transformer is part of the cabinet for use as an independent 
package; it includes windings for unit. Frequencies are set by 15- 

low voltage and loop supplies. turn trimmers for ease of accurate 

and a 115/230 VAC primary. tone adjustment. The AK-1 oper- 
Dual-in-line IC's are mounted in ates on 12 VDC, or directly from 
sockets for ease of testing and the ST-6 power supply, 
replacement. Seven G10 epoxy If you're ready for the very best 

glass boards with reliable wiping RTTY at an attractive price, look 
contacts hold all circuitry. Tuning into the HAL ST-6 TU, the 425 Hz 

is read from a 1 ma panel meter discriminator, and the AK-1 AFSK 

which, at the flick of a switch, oscillator. They'll give you all the 

serves as a loop current readout, help you need. Order yours today! 

Other visual indicators display AC Prices: 
power on, Mark, and Space con- Assembled: • 

ditions.Two other lamps indicate $310 — ST-6 Terminal Unit 
whether the ST- 6 is in the receive $350 — ST - 6/425 Hz Disc, 
or standby mode. For maximum $350 — ST - 6/AK-1 
safety, a three-wire grounding $390 — ST-6/425 Hz Disc/AK-1 


I If lI HAL Communication! Corp 
|^H| Box 365. Urban.* Illmoi* 61801 
I #1 IU Telephone. (217) 367 7373 

□ Enclosed is S_for the 

following items O ST-6 Assembled. 

□ With all options; □ ST-6/425 Hz 
Disc; □ ST-6/AK-1; □ ST-6 kit; 

□ ST-6 Cabinet; □ 425 Hz Disc kit; 
D AK-1 kit. 

□ Charge to my Master Charge 

# _ 

BankAmericard #_ 

Master Charge/Interbank# and 
Exp date_ 

□ Please send me the HAL catalog 


| City/State/Zip /rr»| 

I l—' I 

J _Illinois residents add 5% sales tax _ j 


More Details? CHECK-OFF Page 142 
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short circuits 

universal tone encoder 

A few transceiver models using diode 
PTT switching will not operate correctly 
with the Universal Tone Encoder shown 
in the July, 1975, issue. The problem 
occurs in the tone-burst mode after the 
PTT button is released, and results from 
the charging current drawn by C7. Some 
transceivers are not able to supply this 
current and will not return fully to the 
receive mode. 



This problem is solved by adding 
CR2 and R27 as shown in the schematic 
above; the polarity of C7 was also re¬ 
versed in the original schematic. The en¬ 
coder will now operate with relay- and 
diode-switched transceivers. The new 
circuit board incorporates this change. 
Circuit boards are available from Larry 
McDavid, W6FUB, 185 South Alice 
Way, Anaheim, California 92806. 

dc latch circuit 

In the CMOS dc latch circuit, fig. 2, on 
page 44 of the August, 1975 issue, the 
D input of U2A (pin 5) should be con¬ 
nected to the 0 output (pin 2), not to 
the Q output (pin 1) as shown. 

low-frequency loop antenna 

In the article on the loop antenna re¬ 
ceiving aid in the May, 1975 issue, no 
ground return is shown for the fet pre¬ 


amp (fig. 3} or Q multiplier (fig. 4). In 
both cases the 100k resistor connected 
to the gate of the HEP802 fet should be 
grounded. 

automatic az/el control 

Several errors appeared in the auto¬ 
matic azimuth/elevation rotator control 
system published in the January, 1975, 
issue of ham radio. In the base diagram 
for the 558 op amp (fig. 3), the invert¬ 
ing and non-inverting inputs to the 
lower op-amp are reversed (pin 5 should 
go to the non-inverting [+] input). In 
fig. 7 the sensed position output should 
be connected to the junction of the 
100- and 750-ohm resistors, not to the 
op-amp output terminal. Also, add two 
to all 1C numbers in the second column 
on page 29 and the first column on page 
31 (U11C, for example, should be 
U13C). 

Some readers have found that the 
frequency-selective amplifier in fig. 4 
oscillates. This can be easily solved by 
increasing the value of the shunt resis¬ 
tance of the bridged-T network. In am¬ 
plifier U1, for example, the resistor to 
change is the 7500-ohm unit connected 
between the two 0.05 pF capacitors. 

To eliminate difficulty with rf inter¬ 
ference, shunt each rotator motor wind¬ 
ing lead with a 0.01 pF disc capacitor at 
the control unit case. Treat the leads to 
the rotator potentiometer as illustrated 
in fig. i, shown here. In addition, the 
grounded end of the rotator potenti¬ 
ometer should be fastened to the circuit 
ground near the comparator, U11. Other¬ 
wise, unrelated ground currents may up¬ 
set the sensed rotator position. 

_ TO 

5 pH COMPARATOR 



fig. 1. Use the circuit shown here with rotator 
potentiometer leads to eliminate difficulty 
with rf interference. 
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phase modulation techniques 

In the article on phase modulation 
principles and techniques on page 28 of 
the July, 1975 issue, the value of R in 
fig. 7 should be 10k. The loss formula 
shown in fig. 7 should be 



communications receiver 

In the communications receiver 
described in the October, 1975 issue 
(page 32), the KVG XF9E crystal filter 
has 12 kHz bandwidth, not 2.4 kHz. 
Transformers T1 (fig. 2) and T1, T2 and 
T3 (fig. 8) are wideband transformers 
which I5TDJ wound on Ferroxcube 
0.25" (6.5mm) diameter toroid cores 
(permeability of 1000 or more). The 
Amidon T50-6 cores specified in the 
article have low permeability and low- 
frequency performance is poor. For 
those who have asked, Q6 in fig. 8 
which is specified as an HEP S0014 may 
be replaced with a 2N3866 or 2N4427. 

Designer I5TDJ has heard from sev¬ 
eral amateurs who have built duplicates 
of this receiver that they sometimes 
have trouble with the fet crystal oscil¬ 
lator circuits (fig. 8). He subsequently 
tested a number of fets and found that 
some circuits would not oscillate with 
fets with high l DSS because of the large 
voltage drop across the 1000-ohm drain 
resistor which biased the fet into the 
pinch-off region. This can be solved by 
using low l DSS fets or by reducing the 
value of the drain resistor to 100 ohms. 

radiation hazards 

In the September editorial W1DTY 
made an error when calculating the 
power density at 10 watts input to a 
30-foot dish. Since the 10 watts is 
essentially spread over the area of the 
dish in the near field (within one or two 
dish diameters), the power density at 10 
watts input is 0.061 mW/cm 2 . An input 
of 1642 watts would be required to 
reach 10 mW/cm 2 . 


THE BEST WAY TO 
MONITOR RADIO CHANNELS 
WITHOUT LISTENING 



TOUCH-TONE® 

DECODER 

$75.00 

LOWEST PRICE EVER OFFERED 

FOR A QUALITY TOUCHTONE DECODER 

MAYNARD ELECTRONICS recently purchased the 
entire stock of discontinued models of PLL 
TOUCH TONE DECODERS from a major com¬ 
mercial manufacturer. Our agreement stipulates 
that the sale of these units will be limited to 
the amateur radio market. Because the sale 
price is below the manufacturer's cost, it is 
necessary to limit sales to five units per ham 
to prevent commercial speculation. 

FEATURES: 

• Virtually immune to falsing by voice. CTCSS 
tones, music and noise 

• Includes a CALL LIGHT and BUZZER 

• Output for vehicle HORN connection 

• Relay UNMUTES SPEAKER when call is 
received 

• Field programmable for UP TO EIGHT DIGIT 
code sequence 

• May be used for MOBILE or FIXED 

• Designed for 12 VOLTS DC Pos. or Neg. 
operation 

• Dimensions: 1*>4 x 4 V 4 x 5 15/16 inches 

Units are brand new. Complete satisfaction is 
guaranteed. If for any reason you are not com¬ 
pletely satisfied, just Return the undamaged unit 
within ten days for refund. 

MODEL 2000B TOUCHTONE DECODER AND 
MANUAL $75.00 

MATING CABLE. MULTI-CONDUCTOR CABLE 
WITH MOLEX CONNECTOR .. $10.00 

Please enclose check or money order for the total amount 
plus $5.00 for shipping and handling A $10.00 deposit is 
required on C.O.D. shipments. F.O.B. Belmont 
Include your name, shipping address. 2 ip code and ham 
call sign. Calif, residents add sales tax. 

MAYNARD 

ELECTRONICS COMPANY 

P. O. Box 363, Dept. A 
Belmont, Ca. 94002 
Phone (415) 592-1553 

Touch-Ton. Is a res. T.M. of ATiT Co. 
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speech processor 

New from MFJ Enterprises is the 
LSP 520BX speech processor, which 
provides 400% more rf power to your 
phone signal. The LSP-520BX adds this 
extra punch by means of three active 
filters, two of which are switch- 
selectable, and a low-distortion 1C loga¬ 
rithmic amplifier with a 30-dB dynamic 
range, assuring constant transmitter out¬ 
put without clipping or appreciable dis¬ 
tortion. Voice frequencies are tailored 
to put communication intelligence 
where it will do the most good — in 
your transmitted signal. 

Four techniques are used to maxi¬ 
mize the voice-to-noise power ratio. 
First, an rf-protected preamp is opti¬ 
mized for low-noise performance by us¬ 
ing a premium, low-noise transistor. 
Second, putting two high-pass active fil¬ 
ters before the log amplifier input en¬ 
sures a clean, noise-free signal at the log 
amp output. Third, battery operation 
eliminates hum, and fourth, a filtered 
and shielded input circuit provides im¬ 
munity from rf fields. 
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The low-noise preamp has a gain of 
about 43 dB. An emitter follower 
matches the preamp output to a 500-Flz 
two-pole active filter, which has a roll¬ 
off of 12 dB/oct ave (at 250 Hz the sig¬ 
nal is attenuated 12 dB). A switch- 
selectable two-pole 1400-Hz highpass 
active filter, which also has a 12-dB/ 
octave rolloff, follows the 500-Hz filter. 
When these two filters are cascaded, 
rolloff is 24 dB/octave below 500 Flz 
for maximum filtering. Following the 
two filters are a compression-level con¬ 
trol and the logarithmic amplifier. A six- 
pole, low-pass active filter accepts the 
log amp output. This filter features 
steep rolloff at 36 dB/octave, with a 
2100-Hz cutoff frequency. Thus, band¬ 
width restriction prevents a wide ssb sig¬ 
nal and removes distortion products. 

Installation is simple. Plug your 
microphone into the processor, plug the 
processor output into your transmitter 
microphone output, and you're ready 
for some pleasant surprises on the 
crowded phone bands. The LSP-520BX 
is priced at $49.95 or $35.95 in kit 
form. Write MFJ Enterprises, P.O. Box 
494, Mississippi State, Mississippi 39762, 
or use check-off on page 142. 

525-MHz uhf 
prescaler 

The new Pagel model 525 uhf pre¬ 
scaler divides frequency by ten to ex¬ 
tend the range of any 50 MHz or higher 
counter to the vhf and uhf bands. The 
unit also contains a 20 dB preamp for 
the unsealed 1 MHz to 50 MHz range to 
improve frequency counter sensitivity 
to 5 millivolts rms or better. Sensitivity 
is 50 mV rms at 500 MHz, and 30 mV 
rms below 400 MHz. A through-line 
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feature with an internal signal sampler 
can be used with transmitters up to 100 
watts (requires 50-ohm dummy load). 
This feature can be used to perform 
simultaneous power and frequency 
measurements and is a great time saver. 

The model 525 operates from the 
117 Vac line or battery power (8 to 15 
volts) may be used for portable or mo¬ 
bile use. Price is $159. For more infor¬ 
mation, write to Pagel Electronics, 
6742-C Tampa Avenue, Reseda, Califor¬ 
nia 91335, or use check off on page 142. 


hamtronics catalog 

Hamtronics, Inc., long known for its 
vhf preamplifiers and fm communica¬ 
tions receiver kits for amateur and mon¬ 
itor applications, recently announced a 
new catalog, which is available to 
readers in return for a self-addressed, 
stamped envelope. It lists many new 
products, including a high performance 
version of its famous standard vhf pre¬ 
amp. This kit, which is wired in series 
with the coaxial antenna lead of vhf 
communications receivers of various 
operating frequencies, boosts the receive 
signal by 20 dB or more, depending on 
the frequency. It operates from +12 
Vdc, and is constructed on a PC board. 
Cost of the kit is $9 (wired and tested, 
$14). 

The second new product is a two- 
stage grounded-gate preamplifier for uhf 
receivers in the 400-500 MHz range, in¬ 
cluding amateur, commercial, and moni¬ 
tor receivers. It provides 20 dB gain, and 
is priced at $15 (kit) or $30 (wired and 
tested). A companion uhf converter kit 
is available for operation on various i-f 
frequencies, thereby converting a vhf re¬ 
ceiver into a uhf receiver. The converter 
kit is priced at $20 plus crystal. 

A new improved vhf receiver for fm 
communications has also been intro¬ 
duced in this catalog. It consists of a vhf 
converter board and a i-f/audio board. 
The converter is also available separately 


NEW** 
KEYBOARD and 
ENCODER KIT 

W 


* 53 Keys 

* One Chip M0S Encoder 

* Upper and Lower Case 

* Standard ASCII Output 

* Two Key Lockout 

We are happy to announce a new addition to 
our keyboard and encoder line. Our new KBD- 
3 uses a one chip MOS encoder system to give 
you maximum possible features with a mini¬ 
mum number of parts. 

This keyboard produces a standard ASCII 
coded output that is compatible with TTL, 
DTL, RTL and MOS logic systems. You have 
the option of wiring the kit for normal type¬ 
writer style output in both upper and lower 
case letter, or all upper case format. All com¬ 
mon machine control commands such as "line 
feed", "return", "control", etc. are provided 
on the keyboard. Four uncommitted or extra 
keys are available for your specific use re¬ 
quirements. Two of these have isolated output 
lines to the connector for special functions 
such as "here is 1 *. 

Keyswitches are standard, full travel style 
with gold plated contacts for long troublefree 
service. Requires +5 Volts and -12 Volts. 

KBD-3 Keyboard and Encoder Kit $49.50 ppd 

SOUTHWEST TECHNICAL 
PRODUCTS C0RP. 

219 W. Rhapsody Dept. HR 
San Antonio, Texas 78216 
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hr REPORT 

Greenville, NH 03048 

Sign me up for a one year 

□ New Subscription □ Renewal 

Name_Call_ 

Add ress_ 

City_State_Zip_ 

Just $12.00 (USA & Canada) until 
December 31, 1975 
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Whenever and wherever there’s news in 
amateur Radio you can bet that HR 
REPORT is right there in the middle of 
it insuring that our readers are the best 
informed amateurs anywhere. 


In just two short years HR REPORT has 
set an enviable record for concise, accu¬ 
rate reporting. Others have tried to copy 
us. but they were no match for the ex¬ 
perienced steady hand that editor W9JUV 
and his colleagues apply to this exciting 
newsletter each week. 


Whether it happened at the FCC or the 
ARRL, or if it's DX. a new product, prop¬ 
agation news or just a worthwhile tip. 
if it's news and if you should know about 
it then it will be in HR REPORT. 


Don’t put off subscribing to this exciting 
weekly newsletter any longer. We’ll have 
more up to the minute news in the mail 
this Friday and every Friday. HR REPORT 
is written with you in mind — we don’t 
want you to miss it. 


to operate with various i-f frequencies. 
The vhf receiver kit is $65 less crystal. A 
uhf version, which includes the uhf and 
vhf converters and i-f/audio board, is 
priced at $80, less crystals. 

For your free copy of this new cata¬ 
log, send a self-addressed, stamped en¬ 
velope to Hamtronics, Inc., 182 Bel¬ 
mont Road, Rochester, New York 
14612. 


CW filter 



Operators active in contest and DX 
work will welcome a novel CW filter 
offered by Palomar Engineers, The cir¬ 
cuit combines a wideband and narrow- 
band filter to provide simulated stereo 
reception. Active filters prevent annoy¬ 
ing ringing and give sharp skirt selectiv¬ 
ity, which removes all signals except 
those within an 80-Hz bandwidth. The 
simulated stereo technique allows off- 
frequency signals to be heard, but be¬ 
cause of the action of mind and ears, 
the off-frequency signals do not inter¬ 
fere with the desired signal. 

The filter connects between your re¬ 
ceiver and a set of stereo headphones. In 
the simulated-stereo mode, the narrow- 
band signal is applied to one side of the 
stereo headset and the wideband signal 
to the other. Alternatively, the narrow- 
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phones by panel-switch selection. The 
simulated stereo mode uses both filters 
with a dramatic improvement over 
either filter alone. The desired signal is 
heard in both phones; the off-frequency 
signals and noise are heard in only one 
phone. The mind concentrates on the 
desired signal and rejects the inter¬ 
ference — yet off-frequency calls can 
still be heard, which otherwise might be 
missed. 

The center frequency of the CW 
filter is 800 Hz. Bandwidths of the 
narrow- and wide band filters are 80 and 
300 Hz respectively. A 9-volt transistor 
battery supplies power. Input impe¬ 
dance is 1 megohm; the output will 
drive either low- or high-impedance 
headphones. The panel switch has four 
positions: off (receiver output direct to 
phones); wideband amplifier to both 
phones; narrowband amplifier to both 
phones; and simulated stereo. The CW 
filter is $39.95 postpaid in U.S. and 
Canada. More information may be 
obtained from Palomar Engineers, Box 
455, Escondido, California 92025, or 
use check off on page 142. 


unique ic op-amp 
applications 

A specialist in IC operational ampli¬ 
fiers, Walter Jung, has written this book 
on the uses of unique op amps. Unique 
op amps are those with characteristics 
that set them apart from previous ampli¬ 
fiers. Modified types of op amps are dis¬ 
cussed along with totally unique types, 
such as programmable op amps, opera¬ 
tional transconductance amplifiers, and 
quad current-differencing amplifiers. 
The material has been extracted from 
another Sams book, IC Op-Amp Cook¬ 
book. Heavily illustrated. 144 pages, 
softbound, $4.95 from Ham Radio 
Books, Greenville, New Hampshire 
03048. 




H R-212 



American Made Duality at Import Price 


The Incomparable 12 Channel 
2 Meter FM Transceiver 

Here's an outstanding value 
that delivers 20 Watts of 2 meter 
FM power. The unique front 
panel mode switch enables 
predetermined or independent 
paired frequency operation. LOCK 
mode provides full 12 channel 
transceive on frequency pairings 
normally used in your area. 

UNLOCK mode permits up to 
144 possible frequency 
combinations. The receiver gives 
0.4 M v sensitivity and 3 watts 
audio output. All of this 
for only 

! 25f 

Amateur Net 


ELECTRONICS, INC. 

7707 RECORDS STREET 
INDIANAPOLIS. INDIANA 46226 


An FM Model For Every Purpose.. . 
Every Purse 



HR S HR-220 HR 2MS 

12 Channal-25 Watts 12 Channels 10 Watts S Channel Transean 
S Mitai FM Iianscaivai 220 MHZ FM Transceiver 2 Malar FM Tianscaiaat 
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AN OUTSTANDING 

OPPORTUNITY! 

Radio Communication is certainly 
one of the finest foreign Amateur Ra¬ 
dio magazines. Published monthly by 
the Radio Society of Great Britain it 
is very much "The Magazine” to Brit¬ 
ish Amateurs and to many others 
around the world. 

This magazine covers the whole 
Amateur Radio scene in Great Britain 
offering both a wide range of technical 
information and a description of many 
activities both on and off the air. 

Of particular interest is the monthly 
column Technical Topics by Pat Hawk¬ 
er. G3VA. Here is a great rundown on 
new technical ideas from around the 
world. It touches on virtually all phases 
of Amateur Radio and is sure to have 
just the hint you need. 

Now is an extremely good time to 
subscribe to Radio Communications as 
the strength of the US dollars has 
greatly reduced its price, and you can 
still beat a major price increase sched¬ 
uled for 1976. 


To: Radio Communication 

Greenville, NH 03048 

Enclosed is $9.95. Please sign me up for a 
one year subscription. 

Name_Call_ 

Add rest_ 

City_.State_Zip_ 

This offer expires December 31, 1975 


Regency crystal deck 



Topeka FM Communications has just 
introduced a new improved version of 
their highly popular 6T-HR2 six-channel 
crystal deck. Mounted in a Regency 
HR-2 or HR2-A, the deck allows full 
12-channel transmit/receive capability. 
Improvements include a smaller board 
which makes installation notably easier. 
Component placement has been 
changed to allow netting without re¬ 
moving the speaker from the radio. 

The new version, designated the 
6T-HR2-3, is now available for SI5.50. 
Kit versions are also available for 
$11.50. For more information, write or 
call Topeka FM Communications, Inc., 
125 Jackson, Topeka, Kansas, 66603. 


noise in electronics 

Why is noise important? What is shot 
noise? How can noise figure be mea¬ 
sured using a signal generator? These 
and dozens of other pertinent questions 
are answered in this new book for the 
amateur, engineer and technician. They 
provide the reader with a basic under¬ 
standing of noise characteristics and 
noise measurement techniques for prac¬ 
tical applications. 

The author first introduces the 
reader to noise with explanations on 
white, pink, man-made, atmospheric 
and galactic noise. The remainder of the 
book answers questions about thermal 
noise, shot noise, noise bandwidth, 
special considerations for noise, signal- 
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to rtoise ratio, noise figure and other 
miscellaneous noise characteristics. 

Here's an opportunity to learn about 
flicker noise, noise power, the effect 
a-m detectors have on noise and dozens 
of other noise-related subjects. Easy-to- 
understand answers are detailed without 
the complex mathematical manipula¬ 
tions usually required with noise associ¬ 
ated calculations. Illustrations, exam¬ 
ples, and tables of solutions are pro¬ 
vided to further explain the answers. 96 
pages, softbound, S3.95 from HR 
Books, Greenville, New Hampshire 
03048. 

multicoupler/ 

preamplifier 


i-i 

u 



The new multicoupler set from Radi¬ 
ation Devices features an antenna- 
located preamplifier and provides pre¬ 
amplification of signals at the base of a 
broadband high-frequency antenna to 
overcome coaxial cable loss. Preampli¬ 
fier BBA-1/PMS-3 has greater than 9 dB 
gain over the band from 2 to 50 MHz. It 
receives power via the coaxial cable 
connecting it to the Multicoupler/Power 
Adapter Unit MPU-1. The MPU-1 pro¬ 
vides four isolated signal ports to re¬ 
ceivers or other equipment. Intermodu¬ 
lation and cross-modulation distortion 
products are greater than 60 dB below 
the desired signal at zero dBm output 
level. The unit operates from 115 Vac, 


50 to 400 Hz. 

For more information, contact Radi¬ 
ation Devices Company, Post Office 
°' ,cr l, Baltimore, Maryland 21234, 


■ Telephones 

6&W for XMAS 

“DECO-TEL” complete, ready to plug in. 
CRADLEPHONES 

Red Brocade White & Gold Brocade 

Green & Gold Brocade Blue & White Cameo 
Any one of the above for only $49.95 each. 
CANDLESTICK PHONES 
HOT LINE RED $39.95 each. 

TRENDLINE TELEPHONE SETS with touch 
pad, desk or wall less ringer, new only $34.95 
each. Available in red, white, black, turquoise, 
blue & orange. 

TRENDLINE ROTARY DIAL less ringer, re¬ 
furbished only $27.50 each. Colors ns above. 
STANDARD DESK PHONE type 2500 with 
touch pad available in red, green and black, 
less ringer, new $26.95 each. 

DESK PHONE type 500 or 80 rotary dial 
available in yellow, green, grey. la*ss ringer, 
new $14.95 each. Checked out, less ringer, used 
$8.95 each. 

WALL PHONES type 554 or 90 rotary dial 
available in beige, orange, yellow, red. blue, 
black, less ringer, new $14.95 
SPACE MAKER WALL PHONE rotary dial. 
Available in turciuoUe, black, beige, white. Less 
ringer, new $17.50 each. Less ringer, used 
$12.50 each. 

KEY PHONES-CALL COMMANDER TYPE 
rotary dial Stromberg Carlson 1700 series, all 
factory rebuilt. 

3 lines — 3 hold buttons — $22.50 each. 

6 button — 5 line 1 hold — $27.50 each. 

12 button — 11 lines 1 hold — $35.00 each. 
Available in beige, green, orange and black. 
(List 1st, 2nd, and 3rd choices in colors for 
all above phones.) 

•MINI WALL" PHONES (ITT) WITH 
TOUCH PAD available in pink, beige, green, 
black, blue, ivory and yellow. New $27.50 each. 
2 VOLT STORAGE BATTERY Polystyrene 
encased 2 volt rechargeable battery rated at 
20 amp hours. Each $2.50. 

FACSIMILE UNIT Transmitter and receiver. 
12" x 12" x 6". Used in many offices, sends 
2-way message complete with 60 cy power 
supply, with conversion sheets. All for $14.95 ea. 
FAX PAPER 350 ft. roll $10.00. 

5 LEVEL TELEPRINTER TAPE READER 
Western Union Model 8C. 5 level tane reader. 
Magnet tape advance good for high speeds. 
Excellent for use with Electronics. Parallel-to- 
serial converter i transmitting dist.) Each $7.95. 
16 MM MOVIE CAMERA complete with F3.5 
lens. Magazine Load tvpe motor driven only. 
Each $6.95. 

TOUCH PADS similar to Touch Tone pad - 12 
button, but manufactured by Automatic Electric, 
checked out $12.50 each. 

LINEMAN BELTS complete with safety strap 
unpudded — $12.50, padded $17.50. State 

waist size, pole climbers, complete with pads 
anti straps $12.50. 

FOR RTTY HAMS 88 MH COILS - 5 for $1.25. 
CV-89A/URA-8 CONVERTERS $99.50. 

CV591 CONVERTERS - Used with R390A/ 
URR for single side band reception $75.00. 
URR-35 RECEIVER 225 to 400 MHz like 
new - $69.50. 

NOTE: Trendline and Miniwall Phones with 
ringers $4.50 additional, others $3.50. 

(List 1st, 2nd and 3rd choices in colon for 
all above phones.) 

Terms 

Remittance in full or 2 5*7 deposit on COD 
orders. All prices FOR Los Angeles, Califitrnia 
warehouse. Minimum order $5.00. 6% tax for 
California residents. 

I. J. GLASS ELECTRONICS CO. 

1624 South Main Street 
Los Angeles. CA 90015 
213-749 1179 213-749-1170 
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HAM 

RADIO 

1976 


ham radio 
makes it 




You won’t believe 1976 at HAM 
RADIO. We'll be wearing our new 
81 / 4 " x 11 " format, a great new 
size with larger pictures, larger 
schematics and improved circuit 
layouts. 

There will be a great bonus as 
each page contains over 50% 
more material. You'll find more to 
learn and more to enioy each 
month from the NEW HAM RADIO. 

Look for great new columns 
which will make your amateur ac- 
tivities more fun than ever before. 
Look for more bargains from our 
advertisers as they have the room 
to describe more of their products 
and in better detail. 

SOME SAD NEWS 

Yes, all of this is going to cost 
more, and a 30% postal increase 
will not help a bit. It will cost less 
per article and less per idea, but 
the total cost just has to go up. 

ACT NOW & SAVE 

You can still have the new HAM 
RADIO at the old HAM RADIO cost. 
Just get your order in before Jan¬ 
uary 1, 1976 and you'll be all set 
to go at today's price. 


ham 

radio GREENVILLE. N.H. 03048 

Please enter my 

□ new □ extension subscription 

□ 1 YEAR * 8.00 

□ 3 YEARS 18.00 

□ LIFE _ 125.00 

These rates expire December 31, 1975 


wind direction and 
velocity meter 



Knowing wind speed and direction 
will allow you to trim that big beam 
antenna for minimum wind resistance 
when the next storm arrives. The model 
75C Brunswick Wind Set by TMAC Pro¬ 
ducts consists of a wind-speed trans¬ 
mitter, wind-direction transmitter, an 
indicator mounted in a handsome con¬ 
sole, and all cables and mounting hard¬ 
ware. The transmitter units are low pro¬ 
file; the entire assembly measures only 
12-3/4 inches high by 24 inches long 
(53 by 61cm) and may be mounted on 
any convenient surface. 

The wind-speed transmitter consists 
of a dc generator coupled to a 5%-inch 
(14cm) diameter, spherical cup rotor 
assembly mounted on a 1-inch (2.5cm) 
diameter pvc pipe support. Wind speed 
is indicated by a 6-inch (15cm) diam¬ 
eter, 250-degree linear taut band pivot 
and jewel movement. Readout is in 
mph, with 1-mph divisions between 0 
and 100 mph inscribed in white against 
a contrasting background. 

The wind-direction transmitter uses 
hermetically sealed reed switches actu¬ 
ated by a magnet in an environment- 
protected. low-friction assembly. Wind 
direction is indicated by eight panel 
lamps, one at each cardinal compass 
point, located around the periphery of 
the wind-speed indicator. Intercardinal 
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compass points are indicated by the illu¬ 
mination of two adjacent lamps. Thus, 
16 compass points may be indicated; at 
least one indicator lamp will be on at all 
times. The instrument is powered by 
110 V, 60-Hz. Price and additional in¬ 
formation are available from TMAC Pro¬ 
ducts, P.O. Box 28341 (Lincoln Village 
Branch), Columbus, Ohio 43228, or use 
check off on page 142. 


miniature 

touch-tone encoders 

Data Signal has announced a new 
line of solid-state crystal-controlled 
Touch-Tone encoders which use a 
CMOS encoder 1C. Only % inch 
(6.5mm) thick, these self-contained 
units provide Touch-Tone capability to 
repeater stations or provide data entry. 
They are designed to be mounted di¬ 
rectly on the side of hand held port¬ 
ables, on the front of mobile trans¬ 
ceivers, or on the dashboard of vehicles. 
The circuitry is completely rf proof, and 
all electronics are contained within the 
keyboard. Keyboards with 12 Touch- 
Tone digits are available in three sizes: 
2%x3 inches (57x76mm), 1%x2 inches 
(38x51 mm) and 2x1% inches 
(51x38mm). The 16-digit keyboard is 2 
inches (51mm) square. These keyboard 
encoders, type DTM, require only three 
external connections and are priced at 
$49.95. 

Also available from Data Signal is a 
sub-miniature Touch-Tone encoder and 
keyboard which is designed for use with 


2 NEW 

VHF POWER METERS 



27-450 MHz 

Continuous Frequency Coverage 

SPECIFICATIONS 

Model Cl277 

Frequency Range 27-450 MHz 

Wattmeter Accuracy 10% FS 

Power Capability 

SSB 50 Watts Entire Range 

CW 50 Watts 100-225 MHz 

25 Watts 27-300 MHz 
15 Watts above 300 MHz 

Connectors Type "N" Standard 

(UHF op request) 

(Model C1297 Covers 30-250 MHz 
at 200 Watt Power Rating) 


Model C1277 $89.50 plus tax 

Model C1297 $89.50 plus tax 

Send for data sheet or order direct: 

*5^ WERLATONE INC. 

P. 0. Box 258 
Brewster, N. Y. 10509 
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- CLEAN SIGNAL - 

- ALL CHANNELS - 



Actual Spectrum Analyzer Photograph 
of an RP Synthesized Radio 

ONLY RP GIVES YOU BOTH 

PLUS 

• SUPER ACCURACY (.0005%) 

• FULL 2M FM COVERAGE 

144-148 MHz 

WORKS WITH MOST FINE AMATEUR 
OR COMMERCIAL GRADE RADIOS 

MFA-22 SYNTHESIZER 

full details T> Electronics 

810 DENNISON DRIVE 
BOX 1201 

CHAMPAIGN, IL 61820 
Phone: 217-352-7343 



DYCOMM 


ECHO III F EATER MODEL 34 WATTMETER 



for RF POWER 




At. 


A COMPLETE LINE OF FM AMPLIFIERS 

modal - power output - gam — price 


6 METER FM 
A4950 50W lOdb $183 
A4960 50W 8db $19? 

A8949 100W lOdb $270 
450 UHF 

MOOEL25 30W 7db $167. 
MODEL 30 30W 9db $194 
MODEL 50 50W 5db $251 
OTHER PRODUCTS 
fECHO III FM REPEATER S949 
MODEL 34 WATTMETER $70 


2 METER FM 

MODEL C 25W 4db $69 
MODEL D 50W 7db $99 
SUPER D KIT 80W 3.5db $60 
MODEL DS 80W 3 5db $139 
MODEL E 35W lOdb $80 
SUPER E KIT 40W 11db $60 
MODEL ES 40W lldb $115 
10-0 100W 7db $209 
1-10-0 100W 14db $226 
360 100W 4db $185 




DYNAMIC 


COMMUNICATIONS 

94B AVE.“E“ P.O.BOX 10116 
RIVIERA BEACH, pi.A. 33404 
13051844-1323 


. ♦ ♦ ♦ ♦ 


hand held fm transceivers. The encoder 
PC board measures a mere 0.8 by 1.2 
inch (20x30.5mm) and is easily installed 
inside hand-held transceivers. The key¬ 
board is available in the same four styles 
mentioned above and can be mounted 
on the side of the transceiver. The 
Touch-Tone encoder and keyboard, 
type SME, is priced at $29.95. 

In addition to the DTM and SME 
keyboards and encoders, the major com¬ 
ponents are also available for amateurs 
who want to build their own. The key¬ 
board, choice of four styles, is $8.50. 
The digital Touch-Tone encoder with 
1-MHz HC-6/U crystal is $12.50 (en¬ 
coder with slim 1-MHz crystal is 
$13.50). The miniature printed-circuit 
board is $2.50. If you purchase a key¬ 
board, encoder and crystal, the PC 
board, and all resistors and capacitors 
are provided free of charge. 

For more information, write to Data 
Signal, Inc., 2212 Palmyra Road, 
Albany, Georgia 31701 or us e check-off 
on page 142. 

dual-trace 

oscilloscope adapter 

A new RCA dual-tracer adapter that 
can be attached to any triggered or re- 
current-sweep oscilloscope to update it 
to dual trace operation is now available. 

The RCA WM-541A Dual-Tracer 
Adapter provides two displays on a 
single-trace oscilloscope for simultane¬ 
ous viewing of two signals. Applications 
of the new RCA instrument include 
comparison tests of gain, frequency, re¬ 
sponse, distortion, phase shift, and time 
delay. In addition, the WM-541A can 
also be used to add additional traces to 
dual-trace oscilloscopes. 

Display modes included in the opera¬ 
tion of the instrument are channel A 
only, channel B only, or both A and B 
channels simultaneously (chopped or 
alternate). The switching rate is continu- 


68 □ december 1975 


More Details? CHECK-OFF Page 142 







ously variable over a range designed to 
minimize flicker and beat interference. 

The RCA WM-541A has additional 
features which include ac or dc coupling 
and vertical position controls for both 
channels; separate, variable sync-level 
control with polarity reversing switch; a 
zener-regulated power supply and LED 
power-on indicator. The inputs and out¬ 
puts are terminated with BNC connec¬ 
tors for connection to the oscilloscope 
The latest cos/mos integrated circuitry 
is used for high performance operation. 
The instrument can be used from dc to 
10 MHz. 

The RCA WM-541A Dual-Tracer 
Adapter is priced at $108.00. An op¬ 
tional WG-400A Direct/Low Capaci¬ 
tance Probe and Cable is available for 
$15.00. 

Additional information on RCA 
Electronic Instruments is available from 
RCA Distributor and Special Products 
Division, 2000 Clements Bridge Road, 
Deptford, New Jersey 08096, or use 
check off on page 142. 


corrosion-resistant 
vhf antenna 

Most mobile antennas include a stain¬ 
less-steel whip but here is one that is 
built entirely of stainless steel, brass, 
and an elastomer compound. This unit 
has been developed to meet and over¬ 
come two significant obstacles to an¬ 
tenna performance — corrosion and the 
necessity for a ground plane. The con¬ 
struction materials allow this popular 
model to live happily in a salt environ¬ 
ment. The design has no need for a 
ground plane; this feature allows this 
unit to operate perfectly on a wood 
deck or fiberglass trunk lid. 

For further details on this high gain, 
almost indestructible antenna, write to 
Gam Electronics, Inc., 191 Varney 
Street, Manchester, N.H. 03102, or use 
check-off on page 142. 



E 925 Sherwood Drive 
take Bluff. Ill 60044 

Order from your favorite electronics 
dealer or direct from the publisher. All 
direct orders add SI.00 shipping and 
handling per Callbook. 


More Details? CHECK-OFF Page 142 
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THE TIGER 

15% Savings on Gas 

A Capacitive Discharge Ignition system absolutely 
guaranteed NOT to interfere with your radios & equally 
guaranteed to improve your auto's operation and gas 
mileage. 

No rewireing necessary. Engine cannot be damaged by 
improper installation. Either of three models fits any 
vehicle or stationary engine with 12 volt negative 
ground, alternator or generator system. Uses standard 
coil & distributor now on your engine. Dual switch 
permits motor work or tune-up with any standard test 
equipment. 

Write for free booklet that not only is the BEST des¬ 
cription of CDIs, but also explains the need for such a 
system. Current prices assured til Jan. '76. 

D-D ENTERPRISES 

P.O. Box 7776 

SlMK San Francisco, CA 94119 


SRI-200 

RTTY 

TERMINAL 






RTTV TERMINAL from SYSTEMS RESEARCH INC 

You may order the »y»tem complete-or any of five modules 
whichever suites your needs best 

SRI-200 Terminal unit Need only be connected to the output of 
any RTTY converter and to any monitor (either video or "RFt to 
copy teletype Price $399 ' Standard T V Set 
SRI-210 Keyboard assembly Allows you to transmit RTTV by 
simply connecting the oulput of the 210 to any AFSK or FSK unit 
Price $t99 

SRI-220 Video display monitor Mounts on top of the terminal lo 
make a compact desk top unit To be announced 
SRI-230. RTTY converter board Plugs directly into terminal mam 
board Accepts audio from any receiver To be announced 
SRI-240. AFSK board Plugs directly mtokeyboard assembly mam 
board — To be announced 

All items assembled and tested Allow approi 60-90 days delivery 

time All items shipped post paid 

Send cash or check with order or use the following 

Master Charge • Interbank a 

BankAmericard • _ 

E*p Date 
Signature 

SYSTEMS RESEARCH INC. 

PO Boi 151280 Salt Lake City Utah 841 IS (801) 942-1093 




The new Bearcat 101 is a totally 
synthesized, five-band scanning monitor 
featuring a reprogrammable custom 
integrated circuit. In addition to receiv¬ 
ing the low (30-50 MHz), high (148-174 
MHz) and uhf (450-470 MHz) bands, 
the unit will also receive the two-meter 
ham band (146-148 MHz) as well as uhf 
frequencies from 416 to 450 MHz. 

The nerve center of the Bearcat 101 
is provided by two exclusive, custom, 
large-scale ICs: one for scanning and the 
second for a non-volatile memory sys¬ 
tem. With the memory chip, the radio 
retains all frequencies programmed — 
without the need for a battery. This fea¬ 
ture allows users to order sets fully pro¬ 
grammed with frequencies and assures 
program retention, even if the unit is 
unplugged or if there is a power outage. 

The Bearcat 101 scans 16 channels. 
Individual lock-out switches are pro¬ 
vided for each channel; these are also 
used in programming frequencies. Chan¬ 
nel indicators are light-emitting diodes, 
providing a scan rate in excess of 20 
channels-per-second. Selective Scan De¬ 
lay, a new feature, permits the listener 
to remain on a channel for one second 
longer, in case of a reply on a simplex 
channel. The Bearcat Selective Scan De¬ 
lay system permits delay on just those 
channels desired. Sensitivity in the low 
and high bands is measured at 0.6 pV; 
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on the uhf bands, it typically ranges 
from 0.6 to 0.9 /iV. A six-pole crystal 
filter offers 70 dB of i-f selectivity. 

For more information, write to the 
Electra Company, Cumberland, Indiana 
46229, or use check-off on page 142. 


precision low-noise 
op amp 

It isn't often that a precision, low 
noise, ultra-stable, high gain operation 
amplifier is put into production, and 
when one is, the cost is usually very 
high. Not so with a new state-of-the-art 
amplifier developed by National Semi¬ 
conductor. Called the LH0044, the new 
operational amplifier includes all of 
these features plus low cost. 

The LH0044 precision operational 
amplifier is intended to replace modules 
and chopper-stabilized monolithic am¬ 
plifiers and is particularly well-suited for 
differential mode, inverting, and non¬ 
inverting mode applications that require 
very low initial offset, low offset drift, 
very high gain and high power supply 
rejection ratio. In addition, the low 
initial offset and offset drift of the 
LH0044 eliminate costly and time- 
consuming null adjustments. 

Specifications include an input offset 
voltage less than 25 microvolts, long 
term stability better than +1 microvolt 
per month, a maximum offset drift of 
only 0.5 microvolts/°C, and a noise level 
lower than 0.7 microvolts peak-to-peak 
from 0.1 to 10 hertz. Other perform¬ 
ance features include a CMRR and 
PSRR of 120 dB minimum, open-loop 
gain greater than 120 dB, and a com¬ 
mon mode range wider than ±13 volts. 
The power supply range is from ±2 volts 
to ±20 volts. 

For more information, write to 
National Semiconductor Corporation, 
2900 Semiconductor Drive, Santa Clara, 
California 95051, or use check-off on 
page 142. 



TROPICAL 

HAMBOREE 


JANUARY 24-25, 1976 

(MIAMI BAYFRONT AUDITORIUM) 

MIAMI, FLORIDA 


Plan NOW for that mid-winter 
break in sunny Miami—at the 
one and only Tropical Ham- 
bo reel 


Check your travel agent for new 
big discount air fares from most 
northern cities. 

• HR Microprocessor Seminar 

• More manufacturer’s exhibits 

• Largest indoor flea market 

• Latest ARRL Board Meeting 
news at ARRL Forum 

• SET station on the air 

• YL/XYL activities, so bring 
her along! 

REGISTRATION-STILL J 2°° 


FOR SPECIAL HOTEL RATES 
AND MORE INFORMATION 
WRITE: 


DADE RADIO CLUB 

P.O. Box 520073 


V 


Miami, Florida 33152 




More Details? CHECK-OFF Page 142 
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YES! 

There Is an antenna 
that your neighbors 
will love! 



We know you’re not going to believe your 
neighbors will like your new 20 meter 
beam; but just wait until they CAN’T 
see it. 

Introducing a little functional beauty. 
The new DenTron trim-tenna™ 20 meter 
beam. 

The trim-tenna™ is designed for the 
discriminating amateur who wants fan¬ 
tastic performance in an environmentally 
appealing beam. 

It’s really loaded! Up front there's a 13 feet 
6 inch director with precision Hy-Q coils. 
And, 7 feet behind is a 16 foot driven ele¬ 
ment fed directly with 52 ohm coax. 

The trim-tenna™ goes up on your roof, 
tripod, or chimney as easily as a color 
TV antenna. 

The difference in on-the-air performance 
between the trim-tenna™ and a full size 
2 element beam is negligible. But oh the 
difference between the trim-tenna™ and 
that dipole, long wire or inverted Vee 
you’ve been using. 

trim-tenna™ . . . 129.50 post paid U.S.A. 
from DenTron Radio or your favorite dealer. 


• The secret is proper placement 
of factory sealed Hy-Q inductors 

• Heavy gage seamless aluminum 

• Light weight 

• SWR less than 2:1 over 
the entire band 

Denlrbri- 

Radio Co., Inc. 

2100 Enterprise Parkway 
Twinsburg, Ohio 44087 
(216) 425-8073 






The Super 
Super Tuner 
has — 
evolved. 






De&bn- 
p»*o«o 




*NT INNA 


The phenomenal perform¬ 
ance of the 1 KW Super Tuner™ 
has naturally led to the develop¬ 
ment of our dynamic 3KW Super 
Super Tuner, commonly known on 
th« air waves as the “DenTron SST." 


This 22 pound slave to full power amplifiers promises 3KW PEP comfort. The “SST” 
has continuous tuning coverage from 1.7 mhz to 30 mhz. 

Whether your antenna be fed with single wire, Coax, or balanced tuned feeders, 
“SST” efficiently tunes it with ease. 

DenTron Radio Co.—Proud to say "Made in the U.S.A."! 


Super Tuner™ (A) $119.50 post paid in U.S.A. from DenTron Radio or your favorite 
dealer. Super Super Tuner™ (B) $229.50 post paid in U.S.A. from DenTron Radio 
or your favorite dealer. 

DenlforL. 

Radio Co., Inc. 

2100 Enterprise Parkway 
■■■ Twlrtsburg, Ohio 44087 

■■■■I Wm (216)425-8073 






EEB Announces New Industrial Division 


SCOPES 

RECEIVERS 

COUNTERS 

SIGNAL GENERATORS 


GENERAL RADIO RECORDERS 


HP SCOPES DC 

TEKTRONIX RECEIVERS AUDIO 

DEI COUNTERS VIDEO 

CEI SIGNAL GENERATORS HF/VHF/UHF 

GENERAL RADIO RECORDERS MICROWAVE 

ETC. SIGNAL CONDITIONING TELEMETRY 

POWER SUPPLIES 

If your organization has test equip, requirements call or 
write EEB. Inquiries welcomed. 


This Month’s Special: Kfdh5 3 ay 7 u'n t lt! a fo? , SS 

with 6217 Rcvr (below). 
Racal’s price $3775. 
• EEB’s price 

new in factory cart on i $765 

____ RACAL 6217 • Receiver 

> # • ep « # # ! 1-30 MHz. SSB/FM/AM 

AHA, 1.2 to 13 kHz BW - Re 
^ m conditioned. $1975.00 

CLOSE OUT SPECIAL - $19.95 
ARR-52 SOLID STATE VHF RECEIVER 


Easily converted to 2-meter FM. Now / 
set for 163-173 MH/, 16 channels. /, 
Includes schematic diagram and con- ■% 
version details. As described in the ' 
Surplus Sidelights Column. (Pg. 58 
Oct. CQ). 

OVER 400 SOLD 

BankAmericard & COD Welcome 


r .-*» 

T>.Va 


Electronic Equipment Bank, Inc. 

516 Mill Street. N.E. Vienna. Virgina 22180 
(703) 938-3350 


NOW Open every nite until 9:00 p.m.! 

If you're a HAM and live or travel 
in New England, you'll eventually 
discover us. Why wait? Come in 
now and let us assist you in your 
equipment selection. 

NEW ENGLAND’S HAM HDQTRS. 

Sells & Services: 


ATLAS 

BOMAR CRYSTALS 
CUSHCRAFT 
OUPLEXER KITS 


NEWTRONICS 

REGENCY 

STANDARD 

TEN-TEC 


EMERGENCY BEACON VHF ENG. 

ITC MANY OTHERS 

Our large inventory also includes 
kits, amateur radio publications and 
the largest selection of used equip¬ 
ment in the Boston area. 

Our business is devoted entirely to 
Amateur Radio! 

TUFTS 

RADIO ELECTRONICS 

386 MAIN STREET 
MEDFORD, MASS. 02155 
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3000-volt silicon 
rectifiers 

•» & ' 


Electronic Devices has announced 
the development of a miniaturized, high 
voltage, high current silicon rectifier 
diode with a surge capacity of 300 
amperes. The rectifier is an axial lead 
type. Electrical specifications for the 
series 3W3 diode are 3000 peak reverse 
voltage, 2 amp rating with 300 amp 
surge capacity. Two other similar de¬ 
signs are available with peak reverse 
voltages of 2000 and 2500 volts. Fast 
recovery types are also available. The 
exceptionally high surge capability and 
small size of these rectifiers results from 
a special diffusion process and larger junc¬ 
tion with lower forward voltage drop. 

For complete information, write to 
the Sales Manager, Electronic Devices, 
Inc., 21 Gray Oaks Avenue, Yonkers, 
New York 10710, or use check-off on 
page 142. 

tool catalog 

A free tool catalog describing over 
2500 individual items is offered by Jen¬ 
sen Tools and Alloys. "Tools for Elec¬ 
tronic Assembly and Precision Mech¬ 
anics" is a 112-page handbook of partic¬ 
ular interest to amateurs, electronic 
technicians, engineers, scientists, and in¬ 
strument mechanics working on fine 
assemblies. Section headings include 
screwdrivers, wrenches, pliers, tweezers, 
files, shears, knives, microtools, relay 
tools, power tools, metalworking tools, 
wire strippers, soldering equipment, 
lighting and optical equipment, work 
holders, test equipment, engineering and 

More Details? CHECK-OFF Page 142 




drafting supplies and electronic chem¬ 
icals. New sections include metric tools, 
books, and wire wrapping tools. A 
15-page tool kit section features the 
world famous Jensen kits for field 
engineers and kit builders. 

Another important feature of the 
catalog is the inclusion of four pages of 
technical data on tool selection. These 
pages include sections on screwdriver 
selection, machine screw data, tool 
materials, metal conducitivity, color 
coding, wire and insulation data, solder- 
ability of metals, temperature conver¬ 
sion, drill sizes, metal gauges, metric 
conversion and safety. Five pages of 
"Tool Terms" are also included. 

A free copy of the Jensen catalog 
may be obtained by writing to Jensen 
Tools and Alloys, 4117 North 44th 
Street, Phoenix, Arizona 85018, or by 
using check off on page 142. 


contact cement 



Industrial strength Zipbond contact 
cement bonds most materials almost 
instantly. It is easy to use, with no 
pre-mixing necessary, and is used di¬ 
rectly from the squeeze applicator bot¬ 
tle (production-line dispenser also avail¬ 
able). No heat or pressure treatment is 
needed, and Zipbond sets up quickly at 
room temperature. 

Zipbond is impervious to most chem¬ 
icals, weather and temperatures. Its 
bonding strength is not affected by 
most solvents. Low viscosity allows Zip- 
bond to seep into tiny spaces most ad¬ 
hesives can't penetrate. It is very econom- 


Isn’t it time you 
had another 
choice in 
electronic kits? 

Introducing... 
the other 
choices: 


jjiifife 

ELECTRONIC 




Over 150 easy-to-bukl 
high-quaity electronic kits for 
the hobbyist, experimenter, 
technician and engineer. 




Hi-fi. automotive, C8, 
amateur ratio, secixity alarm, 
logfc devices, test equipment, 
musical instrument 
accessories, 
equipment cabkiets. 



164 kits offering better value, 
greater choice than any other 
kits available today. For free 
catalog, write: 



Amtroncraft Kits Ltd. 
1 West 13th St., 
©- New York, N.Y. 10011 
(212) 255-2362 


More Details? CHECK-OFF Page 142 
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K-ENTERPRISES 



250 MHz FREOUENCY COUNTER 
MODEL 4X6C 

(includes temp, compensated oscillator — 
.0005% from -30 # to +60 *C.) 
SPECIFICATIONS 


Frequency Range . 500 kHz - 250 MHz 

Sensitivity .Less than 80 mV at 150 MHz 

Input Z .50 ohms 

Max. Input Voltage ...,15V rms, 50 V dc 

Time Base .Crystal Clock plus-minus 10 ppm 

0°C to 40°C ambient 

Readout .6 Digit 7 Segment LED 

Power .120Vac 

Dimensions .214" H, 10” L, 7” D 

Cabinet .Light blue 

PRICE.$270.00 fob Shawnee 

(Wired and Tested) 


Include $2.50 to cover 
Postage and Insurance 


K-ENTERPRISES 

1401 East Highland • Shawnee, OK 74801 



We’re Fighting Inflation 
No Price Rise for ’76, 



FOR FREQUENCY STABILITY 

Depend on JAN Crystals Our large stock of quartz 
crystal materials and components assures Fast 
Delivery from us' 



CRYSTAL SPECIALS 

Frequency Standards 
100 KHz (HC 13/U) 
1000 KHz (HC 6/U) 


$4 50 

4 50 


Almost all CB sets TR or Rec *2 50 

(CB Synthesizer Crystal on request) 
Amateur Band in FT-243 ea St 50 

4/S5 00 

80 Meter S3 00 (160 meter not avail) 


For 1st class mail, add 20' per crystal For Airmail, 
add 25' Send check or money order No dealers, 
please 



flAfYI 

Oi*. ol Bob Whin A Son Electronics. Inc 



2400 Crystal Dr.. Ft Myara. Fla 33901 


c/LnjLAJ 

All Phonos: (613) 936-2397 


CRYSTALS 

Sand 10' lor near catalog 


ical, as one drop covers a 1 inch square 
area to form a colorless transparent 
bond. For more information write to 
Instrument Division, Tescom Corpora¬ 
tion, 2600 Niagara Lane North, Minne¬ 
apolis, Minnesota 55441, or use check¬ 
off on page 142. 

audio power amplifier 

A new 40-watt (20 watt rms) B 
high-fidelity amplifier with total har¬ 
monic distortion of 0.2 per cent at 15 
watts output is now available from 
Plainview Electronic Supply. This class 
B, quasi-complimentary amplifier is 
capable of delivering full output power 
into a standard 8-ohm speaker with a 
500 mV input signal. Supply voltage can 
be +36 volts or ±18 volts. Frequency 
response is from dc to 80 kHz. 

The hybrid amplifier is designed for 
use in communications, stereo, public 
address and intercom systems, and is 
priced at $10.65 in small quantities. For 
more information, write to Bernard 
Erde, Marketing Manager, Plainview 
Electronic Supply, 7 Gordon Avenue, 
Plainview, New York 11803, or use 
check-off on page 142. 

transformer catalog 

Triad's new Catalog of Transformers, 
Inductors, Power Supplies and Circuit 
Cards, is now available. The 52-page cat¬ 
alog covers more than 30 categories of 
transformers, including autoformers, 
bridging, driver, input, interstage line 
matching and voltage correction. The in¬ 
ductor section of the catalog lists audio 
and filter reactors, high Q reactors, tone 
control and toroidal inductors. 

These components are available from 
44 Triad-Utrad representatives and dis¬ 
tributors worldwide. Catalog requests 
should be addressed to Steve Fisher. 
General Manager, Triad-Utrad Distribu¬ 
tor Services, 305 N. Briant Street, Hunt¬ 
ington, Indiana 46750, or use check-off 
on page 142. 
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THE DO IT ALL RADIO 

Whatever your needs on 2 meters — SSB or OSCAR DX f FM simplex or 
repeaters, the KLM Muiti-2000 does it all! 



$795 


FEATURES 

• Full comparability with KLM linear amplifiers 

• PLL synthesizer covers 144-148 MHz 

• Separate VXO and RIT for full between-channel tuning 

• Simplex or selectable up or down 600 kHz offset for repeater operation 

• Three selectable simplex priority channels 

• Multi mode operation. All CW/SSB/NBFM/WBFM 

• Built in AC and DC power supply, noise blanker, squelch and rf gain control 

• Selectable, 1 or 10 watt 

• Separate S-/power and frequency deviation meters 

• Built in test (call tone and touch-tone provisions) 

• Excellent sensitivity (.3 /iV for 12 dB Sinad) 

• Superior immunity to cross modulation and intermodulation 

New Companion 80 and 160 Watt Linears now available. 

_ CALL OR WRITE YOUR NEAREST DEALER OR: ■■■■ 

KLM 

KI.ECTROXICS 17025 LAUREL RD„ MORGAN HILL, CA. 95037 

“NEW LOCATION PHONE (408) 779-7363 
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CHRISTMAS SUPER SPECIAL 


1405SM HAND HELD 
5 WATT 
TRANSCEIVER 

SPECIAL INCLUDES: 
RUBBER FLEX ANTENNA 
52-52 CRYSTAL 


1402SM HAND HELD 
2.5 WATT 
TRANSCEIVER 

SPECIAL INCLUDES: 
RUBBER FLEX ANTENNA 
52 52 CRYSTAL 


90 DAY 
WARRANTY 


10 DAY 
MONEY 
BACK 

GUARANTEE 


OPTIONAL 

TOUCH- 

TONE 

PAD 

SHOWN 


CAN BE 
MODIFIED 
FOR 
MARS 
OR 
CAP 


ORDER EARLY FOR CHRISTMAS DELIVERY 
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FACTORY DIRECT 

CHRISTMAS SUPER SPECIAL 


FEATURES 


ACCESSORY SPECIALS 


1402 SM 1405 SM description 


REGULAR CHRISTMAS 
SPECIAL SUPER 

PRICE SPECIAL 


6 Channel Operation 
Individual Trimmers 
on all TX/RX Crystals 
All Crystals Plug In 
1 2 KHz Ceramic 
Filter 

10.7 and 455 
KC IF 

.3 Microvolt 
Sensitivity for 20 dB 
Quieting 

Weight: 1 lb. 1 4 oz. 
less Battery 
Battery Indicator 
Size: 87/8x1 3/4 
x 2 7/8 

Switchable 1 & S 
Watts Minimum 
Output @ 12 VDC 
Current Drain: R X 
14 MA TX 400 MA 
(Iw) 900 MA (5W) 
Microswitch Mike 
Button 

Unbreakable Lexan 
Case 


OVER 1.000 UNITS IN STOCK 
FOR CHRISTMAS SPECIAL 

ORDER EARLY TO INSURE 
DELIVERY BY CHRISTMAS 


6 Channel Operation 
Individual Trimmers 
on all TX/RX Crystals 
All Crystals Plug In. 

1 2 KHz Ceramic 
Filter 

10.7 IF and 
455 KC IF 
.3 Microvolt 
Sensitivity for 20 dB 
Quieting 

Weight: 1 lb. 14 oz. 
less Battery 
S-Meter/Battery 
Indicator 

Size: 8 7/8x1 7/8 
x 2 7/8 

2.5 Watts Minimum 
Output <9» 12 VDC 
Current Drain RX 
14 MA TX 500 MA 
Microswitch Mike 
Button 


BC 1 * BATTERY CHARGER 

FOR 1402 AND 1405 .$36.95 

BP - NI-CAD BATTERY 

PACK. 15.00 

LC 1 - 1402 LEATHER 

CASE. 14.00 

LC2 • 1405 LEATHER 

CASE. 14.00 

SM2 • SPEAKER MIKE 

FOR 1402 AND 1405 . 29.95 

TE 1 • SUB-AUDIBLE TONE 
ENCODER INSTALLED .... 39.95 
TTP - TOUCH TONE PAD 

INSTALLED.$59.95 

XF 1 - 10.7 MONOLITHIC 

IF XTAL FILTER INST.$10.00 

CRYSTALS: TX OR RX 

(Common Freq. Only). 4.50 

Add $7.50 per Transceiver 
for Factory Crystal Installation 



ACCESSORY 
SPECIAL 
VALID ONLY 
WITH RADIO 
PURCHASE 


BC 1 NI-CAD 
BATTERY CHARGER 


TO WILSON ELECTRONICS CORP.. 4288 S. POLARIS AVE., LAS VEGAS. NEVADA 89103 

(702) 739 1931 

CHRISTMAS SUPER SALE ORDER BLANK 

_1402 SM © $164 95_ 1405 SM © $239.95_FACTORY XTALS INSTALLED © $7.50. 

ACCESSORY SPECIAL VALID ONLY WITH RADIO PURCHASE 
_ BC1 © S29.95. _ BP © S10.95 _ LC1 © S8 50 - LC2 © $8 50. 


_ SM2 © $24.95 

TTP © S44 95. _ 


TE1 © $34.95 ( SPECIFY FREQUENCY 


XF1 @ $8.95 


EQUIP TRANSCEIVER AS FOLLOWS XTALS A 


.TX XTALS ©S3 00 ea 
146.52/52 , 


_RX XTALS ©S3 00 ea. 


ENCLOSED IS . 


CHECK MONEY ORDER □ MC BAC 
_ EXPIRATION DATE_ 


SIGNATURE - 

SHIPPING AND HANDLING PREPAID FOR CHRISTMAS SPECIAL 
SALE VALID DECEMBER 1 31.1975 NEVADA RESIDENTS ADD SALES TAX 
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WILSON 204 MONOBANDER PLUS DB33 



The Wilson 204 is the best and most economical antenna of its type on the market. Four 
elements on a 26' boom with Gamma Match (No balun required) make for high perfor¬ 
mance on CW & phone across the entire 20 meter band. 

The 204 Monobander is built rugged at the high stress points yet using taper swaged 
slotted tubing permits larger diameter tubing where it counts, for maximum strength 
with minimum wind loading. Wind load 99.8 lbs. at 80 MPH. Surface area 3.9 sq. ft.. 
Weight 50 lbs., Boom 2" OD. 

All Wilson Monoband and Duoband beams have the following common features: 

• Taper Swaged Tubing 4 Adjustable Gamma Match 52 12 

• Full Compression Clamps 4 Quality Aluminum 

4 No Holes Drilled in Elements 4 Handle 4kw 

4 2" or 3" Aluminum Booms 4 Heavy Extruded Element to Boom Mounts 

4 M204 4 ele. 20, 26' 2" OD $139.00 4 M240 2 ele. 40, 16', 3” OD $299.00 

* M155 5 ele. 15, 26' 2" OD $139.00 4 M520 5 ele. 20, 40', 3" OD $269.00 

4 M154 4 ele. 15, 20', 2" OD $ 89.00 4 DB54 5 ele. 20, 4 ele. 15, 40', 3" OD $299.00 

4 Ml06 6 ele. 10, 26', 2" OD $ 99.00 4 DB43 4 ele 15, 3 ele. 10, 20', 2" OD $119.00 

4 Ml04 4 ele. 10, 17', 2" OD $ 64.95 4 DB33 3 ele. 15, 3 ele. 10, 16', 2“ OD $ 89.00 

All Wilson Antennas are FACTORY DIRECT ONLY! The low prices are possible by 
eliminating the dealer's discount. Most antennas in stock. If you order any antenna, 
you may purchase a COR Ham II for $124.95 or a CDR CD44 for $85.95. Send check 
or money order, or phone in BankAmericard or Master Charge. All 2" Boom antennas 
shipped UPS, 3" by truck. 

Call for special Tower, Antenna & Rotor package. 

Slecfwmicb 

4288 S. Polaris Avenue, Las Vegas, Nevada 89103 702-739-1931 
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12HR/60H2 or 24HR/50H2 


THIS CLOCK HAS THE FEATURES YOU WANT AT A PRICE YOUCAN 

i\ ccnom 


compare these features with any other kit at any price! 

2 220 MFD Filter Caps [- 

6 MAN 64 .4 inch LED Readouts jwooi 

2 Plated & Drilled GIO PC Boards j FOR Cl 

1 Power TRANSFORMER 

2 4PDT Switchsfor Time&Alarm Functions 
14 NPN Driver Transistors 
5 Diodes 

„ „ I 

1 Clock Chip with Presettable Beeper Alarm 

1 2"SPEAKER 

16 RESISTORS j SLOpE fR0NT 

COMPLETE step-by-step Instructions j PRE CUT RED 

Power Failure Indicator, Snooze Alarm, & Intensity i SLIDING SUB 

CHECK OR MONEY ORDER Control I li.it OD 1 


CHECK OR MONEY ORDER 
FLA. RES. AOD TAX 14%) 

MONEY BACK GUARANTEE 


WOOD CASE 

FOR CK 04 KIT 

$5.75 



Hardware incl. 


SLOPE FRONT 

PRE CUT RED PLEXIGLAS FRONT 
SLIDING SUBCHASSIS 
WALNUT GRAINED LAMINATE 
CLOCK MOUNTING INSTRUCTIONS 


BILLE# ELECTIMICS 


P.O. BOX 1465 

LAKE WORTH. FLORIDA 33460 
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CRYSTALS 


(fij *3 


plus postage 
residents 4% Sales Tax 




2 Meter Amateur Crystals in the 144 148 MHz Band. For All SAVOY part numbers. 
Write for FREE EQUIPMENT and PART NUMBER LIST. 

Most Amateur equipments can use SAVOY standard part number at the LOW — 
$3.95 price (plus 100 per crystal postage and handling). 

SEE US AT SAROC! Savoy will be there with a good supply of 2 meter crystals. 

Postage: (Continental U.S.A.) 

PP or 1st Cl. & handling add 100 per crystal 

Airmail & handling add 150 per crystal 

Prices subject to change without notice 

Savoy Elecfcronicsjnc. 

P. O. Box 5727 — Ft. Lauderdale, Florida 33310 
Tel: 305-563-1333 


FM YOUR GONSET 

lor your Ot-qq ?? or Poly Comm ? PC 61 Johnson 
6N2 Aerotron 500 A-. 1X6; or VMF t) 


• New' Plug in modulator 
puts the Communicator 
transmitter on FM 

• No modification or 
rewiring on your Com 
municator Just plug into 
mike lack and crystal 
socket 

• Compact selt contained 
modulator measures 4" x 
3** xl'a" 


• Works with Communicator I, II. III. IV and 
GC 105. and other ngs listed 

• F Mat a tenth the cost of a new rig 

• Frequency adiust for netting built m 

• SJ7 50 postpaid USA & Canada Specify 
transmitter model Calif residents add sales 
tax (HCA/U crystal and 9 volt transistor 
battery not supplied ) 

• Send for free descriptive brochure 


k r»v 



HBMilt 1 


WORLD PREFIX MAP — Full color. 40" x 28". shows 
prefixes on each country DX zones, time /ones, 

cities, cross referenced tables $1.25 

RADIO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD — from the center of the United States' Full 
color. 30" x 25". listing Great Circle bearings in de¬ 
grees for six maior U S cities; Boston. Washington. 
D C . Miami. Seattle. San Francisco & Los Angeles. 

$1.25 

RADIO AMATEURS MAP OF NORTH AMERICA! Full 
color. 30" x 25" — includes Central America and the 
Caribbean to the equator, showing call areas, /one 
boundaries, prefixes and time /ones. FCC frequency 
chart, plus useful information on each of the 50 

United States and other Countries $1.25 

WORLD ATLAS — Only atlas compiled for radio ama¬ 
teurs Packed with world wide information — includes 
11 maps, in 4 colors with /one boundaries and coun 
try prefixes on each map Also includes a polar pro 
lection map of the world plus a map of the Antarctica 
— a complete set of maps of the world. 20 pages 
si*e 8>V » 12" $2.50 

Complete reference library of maps — set of 4 as listed 
above $3.75 

See vour favorite dealer or order direct. 


Mail orders please include 75c per order for postage and handling. 


RA0I0 AMATEURI 



n„ n | c 925 Sherwood Drive 
H ‘ Lake Bluff, III. 60044 
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PALMER INDUSTRIES 
INTRODUCES THE 

52' TRISTAO 
SUPER MINI-MAST 

The Tristao Mini-Mast features an exclusive three- 
section, crank-up, self-supporting 52' mini-mast with 
automatic brake winch. Constructed of telescoping 
20 foot high-strength steel tubing, the mast is de¬ 
signed to withstand winds of 50 to 60 miles per hour 
when fully extended or higher winds when partially 
retracted. Extension and retraction are accom¬ 
plished with a hand winch. (Motor drive winches are 
available.) Once the Mini-Mast is installed, all oper¬ 
ations can be easily handled by one man. 

Only the Tristao Mini-Mast features an exclusive ro¬ 
tating base assembly — which adds an additional 
two and a half feet to height of the mast. Rotor may 
be mounted at ground level for easy operation. 
Tristao products offer at least 30% more weight and 
strength than any other comparable masts on the 
market and at a lower price! 

We offer a complete assortment of accessory bases 
and raising features for the Mini-Mast. 

AVAILABLE FOR IMMEDIATE SHIPMENT 


TRISTAO TOWER DIVISION 

Palmer Industries, Inc., Dept. HR 

415 East 5th Street 
P. O. Box 115 
Hanford, California 93230 
(209) 582-9016 
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[NEW NEW NEW!!] 

I TOUCH TONE* ENCODERS : 


SOLID STATE CRYSTAL CONTROL TONE ENCODERS 


• 12 or 16 Touch Tone* digits 

• Ideal for hand held units 

• Choice of 4 keyboard styles 

• RF proof 

• Temperature, —20* to 150*F 

• CMOS 1C Encoder 


• Bell System Compatibility 

• Easy Installation 

• Sub-miniature size 

• Crystal Controlled 

• Single Tone capability 

• Low cost 


ooo 

ooo 

ooo 

ooo 


Style A Style B Style C 



OOO > 

ooo > 

ooo • 


Style D 


SELF-CONTAINED KEYBOARD ENCODERS 

Complete 12 or 16 digit Touch Tone - keyboard encoders tor mounting directly to side of hand¬ 
held transceivers. All electronics included WITHIN keyboard, nothing to add inside ot trans¬ 
ceiver. Only >/," thick. Ready for easy installation, just add three connections to unit. RF proof. 
Select keyboard style when ordering. 

DTM-$49.50 


SUB-MINIATURE TOUCH TONE* ENCODER AND KEYBOARD 

Touch-Tone* encoder for mounting INSIDE hand-held transceiver, keyboard mounts on side of 
transceiver. P.C. board only 0.8" x 1.2*. RF proofed. Assembled and ready for easy installation. 
Select keyboard style when ordering. 

SME-$29.50 


DO IT YOURSELF ENCODERS 

Now. buy all the major parts — "ala-carte" and build your own Touch Tone* Encoder. All you 
need is a Keyboard, Digital Touch Tone* Encoder, a 1-MHz crystal, and P.C. board. Parts come 
with complete set of application notes, schematics and instructions. 

Keyboard, your choice of keyboard style . . . $8.50 

Digital T. T. Encoder with 1-MHz HC-6 Crystal $12.50 

Digital T. T. Encoder with 1-MHz Slim HC-6 Crystal $13.50 

P.C. board 0.8" x 1.2" $2.50 

All resistors, capacitors, and P.C. board FREE 

(With purchase of keyboard, encoder and crystal) 


AUTOMATIC TOUCH TONE* DIALER 



Automatic mobile telephone dialing is now available. By the 
push of a single button you can automatically dial up to six 
separate 7-digit numbers. All solid-state micro-power COS¬ 
MOS design. Automatic PTT operation. Programmable to send 
telephone number only, access code plus telephone number 
or telephone number plus an identification number. Low profile 
dash mount, easy installation. Compatible with most radio 
equipment Available with keyboard for manual dialing of 
numbers. Manual operation provides automatic PTT opera¬ 
tion with W 2 second transmitter hold. 

AD-6 Without keyboard 99.50 

AMD-6 With keyboard 119.50 

Factory programming of numbers $7.50. 


ORDER TODAY — SEND FOR FREE NEW CATALOG 


DATA SIGNAL, INC. 



2212 PALMYRA ROAD, ALBANY, GA. 31701 / 

•TMofAT&T 912-435-1764 
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TOUCH TONE* TO DIAL PULSE CONVERTER 

Convert standard 0-9 touch tone* digits to Bell system 
compatible dial pulse code. Completely solid state. Includes 
state of the-art Phased Locked Loop anti-falsing touch tone* 
decoder, large capacity 64-digit memory and solid state 
pulsing. Starts dialing on first incoming digit. Memory will 
not become congested due to rapid succession of incoming 
digits. Cancel and redial function. * and # digits are de¬ 
coded and provided for remote control purposes. Available 
as p.c. board or rack mounting. 

DPC-121 P.C. Board $195.00 

DPC-121R Rack Mount $285.00 


ANTI-FALSING TOUCH TONE* DECODER 

Now, a true anti-falsing decoder/receiver. Virtually immune 
to high noise or audio falsing. Twelve or 16 digit capability. 
Completely solid state, uses latest Phased Locked Loop 
decoding. Single 5*volt power supply. Heavy duty transistor 
output. Available as p.c. board or 19" rack. 

TTD-126-12 12 digit P.C. $149.95 Rack $219 95 

TTD-126-16 16 digit P.C. $169.95 Rack $239.95 


REPEATER AUTO PATCH 


It’s complete — a single digit access/disconnect Auto 
Patch facility. All you need is a repeater and the phone 
line. Complete with automatic disconnect, dialing capa¬ 
bility, two way audio monitor plus remote control. When 
used with a rotary dial exchange. Data Signal's DPC-121 
dial converter is also required. P.C. board or Rack Mount 
available. 

RAP-2 PC $99.50 Rack $149.50 

Sh. Wt. 2 lbs. Sh. Wt. 8 lbs. 


*A 

* * 

■ 




TTL or 

, -A C M0S 

% I 


IRCQ 



DELUXE PREAMPLIFIER 

(HMD 

USE 

STAGES 

GAIN 4B 

NE 08 

KIT 




SINGLE 

25 




14 21 m n 

FRfO 

DOUBLE 

4B 

i 

S20 50 




SINGH 

75 

2 

SI? 50 


a u jo 

SPECIAL 

DOUBLE 

48 

2 

S24 50 




SINGLE 

25 


$10 50 

SIS 50 

MUM 

6 METER 

DOUBLE 

48 


S70 50 




SiNCLE 

20 

2 5 

S 4 50 

11? 50 

IOC 14 144 

AIRCRAFT 

DOUBLE 

48 

2 5 

SIB 50 

$24 50 








135 U 13* 

SATELLITE 

DOUBLE 

40 


SIB 50 

$24 50 



SINGLE 



S 4 50 


144 to 148 

2 METER 

DOUBLE 

40 

!J 

SIB 50 





20 




144 U 174 

HIGH BAMO 

DOUBLE 

40 

25 

SIB 50 

$24 50 




IB 


S 450 

$1? 50 

220 U 275 

1U METER 

OOUBIE 

35 

7.5 

SIS 50 

$24 50 



SINGLE 

15 

25 

$ 450 

$12 50 

725 l« 300 

AIRCRAFT 

DOUBLE 

30 

25 

SIS 50 

S24 50 

1 Him 30 

Mf BBOAOBANO 

14 34 

) 

~_ 



ORDER TODAY 


DELUXE P.C. KEYER 

In either a 5 volt TTL or a 9 volt C-MOS 
version this new module type 1C keyer can 
be easily adapted to your own custom pack¬ 
age or equipment. 

Versatile controls allow wide character 
weight variation, speeds from 5 to 50 w.p.m. 
plus volume and tone control. 

Solid-state output switching saves power, 
eliminates all those annoying relay problems 
and is compatible with both grid block and 
solid-state circuitry. 

With its side-tone monitor and 90 day 
warranty the Data Signal PC Keyer is the 
one for you. 

TTL Keyer Wired $19.95 
Kit $14.95 
C MOS Keyer Wired $24.95 
Kit $19.95 

DELUXE RECEIVER PREAMP 

Specially made for both OLD and NEW 
receivers. The smallest and most power¬ 
ful single and dual stage preamps avail¬ 
able. Bring in the weakest signal with a 
Data Preamp. 


SEND FOR FREE NEW CATALOG 


DATA SIGNAL, INC. 


2212 PALMYRA ROAD, ALBANY, GA. 31701 

•tm of a. t. & t. 912-435-1764 
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VANGUARD NOW HAS THE WORLD’S LARGEST SELECTION OF 
FREQUENCY SYNTHESIZERS FROM $129.95 





AVAILABLE FOR 
AIRCRAFT, FIRE, POLICE 

AND AMATEUR FREQUENCIES 

Check these features: 

• Smallest size of any commercially available synthesizer 
— only 1-3/8" x 3-3/4" x 7". 

• Excellent spectral purity since no mixers are used. 

• .0005% (5 parts per million) accuracy over the tem¬ 
perature range of —10 to +60 C. 

• Immune from supply line voltage fluctuations when 
operated from 11 to 16 volts D.C. 

• Up to 8000 channels available from one unit. Fre¬ 
quency selected with thumbwheel switches. 

• Available from 5 MHz to 169.995 MHz with up to 
40 MHz tuning range and a choice of 1, 5 or 10 
kHz Increments (subject to certain restrictions depend¬ 
ing on the frequency band selected). 

• Top quality components used throughout and all ICs 
mounted in sockets for easy servicing. 

• All synthesizers are supplied with connecting hard¬ 
ware and impedance converters or buffers that plug 
into your crystal socket. 


SEND NO MONEY. 

WE SHIP C.O.D. 

ORDER BY PHONE 
AND SAVE TIME. 

We ship open account only to U.S. and 
Canadian government agencies, univer¬ 
sities and selected AAA rated corpora¬ 
tions. 


Vanguard frequency synthesizers are custom programmed to 
your requirements in 1 day from stock units starting as 
low as S129.95 for transmit synthesizers and $139.95 
for receive synthesizers. Add $20.00 for any synthesizer 
for 5 kHz steps instead of 10 kHz steps and add $10.00 
for any tuning range over 10 MHz. Maximum tuning range 
available is 40 MHz but cannot be programmed over 
159.995 MHz on transmit or 169.995 MHz on receive 
(except on special orders) unless the i-f is greater than 
10.7 MHz and uses low side injection. Tuning range in all 
cases must be in decades starting with 0 (i.e. — 140.000 
— 149.995 etc.). The output frequency can be matched 
to any crystal formula. Just give us the crystal formula 
(available from your instruction manual) and we'll do the 
rest. We may require a deposit for odd-ball formulas. On 
pick-up orders please call first so we can have your 
unit ready. 


VANGUARD LABS 


Call 212-468-2720 between 9:00 am and 4:00 pm 
Monday through Friday 

196-23 JAMAICA AVE. HOLLIS, N. Y. 11423 


WHY WASTE 
WAITS? 



SWR-l guards against power loss 
for $21.05 

If you’re not pumping out all the power 
you're paying for. our little SWR-l combi¬ 
nation power meter and SWR bridge will 
tell you so. You read forward and re¬ 
flected power simultaneously, up to 1000 
watts RF and 1:1 to infinity VSWR at 3.5 
to 150 MHz. 

Got it all tuned up? Keep it that way 
with SWR-l. You can leave it right in your 
antenna circuit. 


[3 


Wj 


ELECTRONICS 


ELECTRONIC 

ENGINEERS 

RF COMMUNICATIONS 
has immediate openings for 
Electronic Project Engineers 
and Design Engineers exper¬ 
ienced in HF, SSB, VHF/ 
UHF — FM communica¬ 
tions equipment, or both. 

Call or write Ken Cooper, W2FLZ 

(716) 244-5830 

KF Communications Division i 


! 2 ) 


HARRIS 


1600 Univffrflity Avomub 
R ochaita'’. New Vtorh 14610 USA 

An f QuS/ Oppo'tvn.t, f nptOf-t M t 


305 Airport Rood Oceaiuide. CA 92054 |7M) 757-7525 
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ALL I WANT FOR CHRISTMAS 


CHECK OFF WHAT YOU WANT FOR CHRISTMAS AND LEAVE YOUR MAGAZINE 
OPEN TO THIS PAGE . . . MAYBE YOUR OWN PERSONAL SANTA WILL SEE 
WHAT YOU WANT AND GET IT FOR YOU . . . 

1 4011 

® (FOB Oak Park) 

□ 4NB NOISE BLANKER for R4C $ 65.00 

□ 34PNB NOISE BLANKER for TR4C $100.00 

□ DESK MIC for Drake line. $ 39.00 

□ W4 WATTMETER, 1.8 54 MHz $ 62.00 

□ WV4 WATTMETER, 20-200 MHz $ 74.00 

□ TR22C, portable FM Xcvr. $229.00 


Y*T 


TEIM-TEC 


KR50 KEYER, dual paddle, memory $110.00 

KR20A KEYER, self completing $ 67.50 


$ 44.00 
$ 69.95 


PLF PREAMP, FET, 2.54 MHz 
PT XCVR PREAMP, w/switching 


^cushcraft 

. . ARX2K, converts Ringo to Ranger $ 

OSCAR TWIST, A144-20T, circular $ 

OSCAR TWIST, for UHF S 

— R43HHT ... HI BAND MOTRACS - 

We have just gotten in a limited supply of Hi Band Rail Road Motracs . 
^12VDC operable 

Narrow Band 


$125.00 + shipping 
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OIODES 

■11001 Mveu«, IS SI a 

•14007 ioov ** i is si n 
<M00) 700V m 1 Am* is si a 
•14001 MOV-t Am, IS Slot 
>14141 70 S' 01 

TRANSISTORS 
7170014 H» iw«M| ill 0 
7177774 101 ill 01 

TIMM in *-* ill 01 

;imm nr 4^ itm 

Tivi in ■ » ill 01 
/isssi u»h ilia 

CI0001 ltA-elCA 7-110 


CHRISTMAS SPECIALS 


7447 Ownx 
>4M Co-ir 
74100 tt>UM(» 
74IS4 0«*4* 

74107 CmM* 
HTtlM 114741 m 
1117*1 0*10 741 
l 1101m SV • •* 70S 
11MU SV 70 1 


MM5262 DYNAMIC 
2K RAM S2 95 


k & calc chips 

« to«i u ts 

« 4 0+i 70S 

1 • 0*1 7 OS 

o 10*1 7 0S 

« ID«'4«« 7 0S 

1 1D+.4I.- i n 

1 SD*i4 7.«i in 
1 lOgtlfaM 7*» 

I RIBBON CABLE 
*— i on ion 
J01 J0»t 
son ton. 
ton 701 
i to n 1 til 




general description 


The JEBOI n « three and on* hall digit auto 
polarity d*o»i*' voltmeter, m a hit form l| 
'eatuf** wvrral option* not available mi any 
commarcial d-Q'tal id U IW It* low COtt i* 
p*fhapl iha mott important feature. which i« 
achieved tty ottering if m a kit form A kit 
allow* ih* unit to be uied by mail OEM * 
iMot cott effect ivene**i* an important factor. 


MICROPROCESSOR COMPONENTS 

8008 - SI 9.95 2102 — $ 2.95 


01117 till 

747W 7S4.1 

I4114H 4»4 

00410 7S4.I 



THE KILOBYTE PAW CARO Ret Kn 541 

‘Cornell IKiI Memor« * Hqft Iona Immuiwty Component* 

S« tuop'r *S00RS Accan T.m* &K.i TOudei tockrtt ICS l 


4 POT SWITCHES 
HIGH QUALITY 
PB TYPES .69 


KITS EXA 


$39.99 Per Kit 


xr 22Mka SPECIAL SI7.95 

InciuOtt monolitfiK function grn*f4ior 1C PC board tnd anembly 

■niiiuciion manual 

xr 2206 KB SPECIAL S27.95 

Stmt tt XR 2206KA above and include* tatttnat component* 
fo» PC hoard 

TIMERS STEREO 0IC00ERS 

XRS5SCP SPECIAL S If XR-UIOP $320 

XR 320P 1S5 XR-13I0EP 3.20 

XRSSCCP IBS XRIBOOP 3.20 

XR 25S6Ce WAVIfORM GENERATORS 

XR ?2»0CP SMCIAl J.2S x „ 2 05 ,, 0 

PHASE LOCKEDLOOPS I5JJJ5JI ■'I' 1 * 1 ••' 

XR210 5 20 XR 224JCP 3*5 

XR 215 5 54 MISCELLRREOUS 

XR 567CP 195 XR 2211 CP (70 

XR 7557CP SPLCIAL 2 99 XR22S1 J 79 

^Special Requested Items* 


•nd by I ha hobbyit who ha* to be concerned 
with coif The unit alio feature* on card 
regulator*, allowing it to be operated o»f a 
ingle p«u» and mmu* fifteen volt unregulated 
power tupply The unit ha* a mall we of 
three inch** width three and three quarter* 
of an inch length and on* and a quarter etch 


•cam Owtuuvin t$«S 

•cam -ISV t»«» a*t 17S 
It m 0m»4m 1 ts 

iOutiH OviOeW* TIM 

LA1IX V** CIOS Qe A«e >4* 

1C 1*44 LI A0 Ih 

71141 7170 IH 


MT17 UN 7SM Hit 

WT*» 7 TS *71) St* 

Till IIM 47*7 7 rs 

mi 7M ITU 111 

7174 lit *471 10C 

nn IN NN IH 

nil to* Uii 
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What do you do with junk equipment? Have you ever discarded equipment that just 
didn't do the job it was intended to do? Hams are noted for not discarding obsolete and 
worn out equipment; it goes to the junk box or gets traded at flea markets for something of 
greater use. However, the day finally comes when it becomes necessary to relegate the 
totally useless equipment to the bum pile. 


A similar situation is presented to us in the Bible in the book of John 15:1 -6. As long as we 
are useful to our heavenly Father we will be upgraded to become less obsolete ana more 
useful. If the worn out equipment and junk in our ham shack had the same advantage we 
have as mentioned in Acts 16:31: . . Believe on the Lord Jesus Christ and thou shalt be 

saved .the bum pile would not be necessary. "If anyone separates from me (Jesus), he 
is thrown away like a useless branch, withers and is gathered into a pile with all the others 
and burned." John 15:6. 


We have such a wonderful opportunity to be removed from the pile being readied for 
burning and put into service for God. “Sin pays its servants: the wage is death. But God 
gives to those who serve him: His free gift is eternal life through Christ Jesus our Lord " 
Rom 6:23. Don't find yourself on that burn pile when you have no need to be. Take 
advantage of this free gift now for we don’t know what day the Lord is coming. Turn from 
your way and give yourself tc Jesus and receive this free gift. 

HAVE A cBlessed Qfiristmas fW&fw 

AND BEST WISHES FOR AN ABUNDANT NEW YEAR *i®° P X A A „ 




Andy, Lee, Jane, Denny, Jan, Denny, Mary Jo and Clarissa 



500 MHZ SCALER 
MODULE 



ONLY 1.55 x 1.65 x .<1 inches 

FITS BIGHT INtO EXISTING EQUIPMENT 


HIGH SENSITIVITY! 35 mv. at 500 mhz. 

15 MV. AT 150 MHZ. 

INPUT IMPEDANCE: 50 ohms 

REQUIRES 12 to 15 voc at 100 ma. max. 

TTL compatible output F |n /10 

OVERLOAD PROTECTED 

PS-N Pnescaler Module wired S tested 
$ 99.00 plu* S.85 shipping 
Calif, residents add 61 sales tai 
WRITE FOR DATA ON ENTIRE LINE OF PRESCALER6 

lew asBBetfltee 

P.0. BOX 961 TlHPtE CITT. CA. 91780 


BUSINESS FOR SALE! 

INTERESTED IN TAKING OVER A 

SURPLUS MILITARY ELECTRONICS 
BUSINESS? 

Package includes loads of inventory, also 
contract with well-known manufacturer of 
military electronics. All of this plus good 
will built up over the years along with 
business contacts for only $20,000. — 
Terms are available. Mail your inquiry to 
Ham Radio Magazine, Box M, Greenville, 
N. H. 03048. 


RMS CORPORATION 

THE ELECTRONIC STORE 
675A GREAT ROAD (ROUTE 119) 
LITTLETON, MASS. (617) 486-4973 

ICOM MATRICKEYERS 

HUSTLER ANTENNA SPECIALISTS 

CONSIGNMENT EQUIP. LARSEN 

KLM RADIO PUBLICATIONS 

LARGE INV. COMPONENTS USED EQUIP. 

1-495 to Rte. 119 Groton Exit 19 
2 miles on Right 

SEE US FOR 
KLM’s 
MULTI-2000 



90 Q december 1975 


More Details? CHECK-OFF Page 142 





BILLET ELECTNIie$ 


10 7 MM/ CERAMIC FILTER 


. 40 HOUR MAIL SCRVICC 
. CASH RCFUNDS ON OUTOF STOCK ITCMS 


. OUALITV PARTS - NO JUNK' 

• COMPUTE SATISFACTION OR MONEY BACK 


UNIVERSAL BREADBOARD 

tn. —« w-om - am. — 



d - 


POWER SUPPLY SPECIAL 

We bro<4M 4 large Quantity o» pa 
to makv t quality power supply ft 
TTL A linear work 


«5V ISA- 
115V 

1% reguletwn ''V 


u 




UNIVERSAL BCD UP/DOWN 
COUNTING MODULE WITH LATCH 





YOU GET . Dr. lied A Plated Boe>d 


4.95 


12.95 .« 


MINI POWER SUPPLY KIT 

Build your own *B volt poati Module 
at a fraction ot commercial coat 1 


4.95/ 



•6 volt regulated V 400 MA 
mih overload protection 
four nppte lor TTL work I 


Ordled APbted Board 


$39.95 


* Full Factory Warranty 

* Instruction Manual 


SPECIFICATIONS ABO FEATURES 


SaapkH RMk I VaR Attar* 
leer Raw Do* Cat* Ta RaM I aainaeal T rpr Oaebv 
liykM la«K 

|a«Hr< Maukaa law Beaten 0i Cak-lew AaaWts Fra* te IS • 
Caavart Kay CUagr. Aer a eee llaaaai Pal Betefea AM SaeetAw Nauru 
IFwMildAaHMiaiAmi, M* M MM MC I M 
T.aaueaMmul Faatt.e». Be. Cm Tea SoCm ' Tea Mat.a* 

Tn* F met taw Catealtua la RaAeaa Or D«f> m 



} tf*av 

I CapabUirv Ta CataUUw j/T.W .» 


MO St SI Said Mara Canaav Far OwaMMy A-e 0 
J Sir* 

NtgM (Wttfc Artie, l • aeai 


BULLET ELECTRONICS 

P 0 BOX 140b 

LAKE WORTH. FLORIDA ] 


• Dr illad a Pleiad PC Board 

• MOS Counting Chip 

• 35 inch Ovar eclat Phorphor Readout 

• ft aval table *N Counting to IMNi 

• Up or Down Counting 

• Board fit* standard adga connectors 

• Complete Instruct .ons 

• Applscetmn A Protaci note* 


BULLET ELECTRONICS 
P O. BOX 1466 
LAKE WORTH. FLORIDA 
33460 

NO CO 0'S Fla Res odd tii<4\) 

CHECK OR MONEY OROER 
INCLUOE MW Tor handling on aM order, leu than SB 00 


GET A SB FUNCTION, 
HANDHELD SCIENTIFIC 
CALCULATOR FDR LESS 
THAN WHOLESALE 


COMPLETE mUDIU 
CLOCK KIT 

SPiciAi •mi rticts cmi uu oiciHKi lit* nn 


'.jSj-i 
^ »v 

■ l 


LEO 


BULLET ELECTRONICS 
P O BOX t4db 
LAKE WORTH FLORIDA 
13440 


$28.75 


13 ar 34beer MODELS 
PteaM Specify aa Order 


4 DIGIT LCD CLOCK KIT 
XTAL TIMCBASE KIT 
ALUMINUM CAM 


hrlgM 1 4 raadaett 
la* correal SOM/ 01% 


BRACKET ad^atlakto 

COMPLCTC INSTRUCTIONS •ttb dfegrai 


REPAIR AVAILABLE 4*fcr aervice _ _ ~ 

Valaa >33.6 

MR 01 

KtrAie Ant I«i|i ? rv» •■<u»I aiHlk nr t>*,- AS r*X rttOMU THAI 
. AILS l"M* v VHU «*wWA AV* Kit MA. At MtttWSAXl TU 11% MW 
A rtu II I* I'M OU.IMAl PATAAi.lW. AW» IWTArT SAPS' 

i ri is Aval lam i at ;« .( »>• pi«c<MM rain ms HTtm revs 
MOL 
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NOW CHECK THESE FEATURES: 

• All Metal Case 

• American Made 

• Accepts standard plug-in 
crystals 

• Features 10.7 MHz crystal 
filter 

• Trimmer caps on TX and RX 
crystals 

• 3.5 watts output 

• Battery holder accepts AA 
regular, alkaline or nicad cells 

• Mini Handheld measures 
8" high x 2.625" wide 

x 1.281" deep 

• Rubber ducky antenna, 

Wrist safety-carrying-strap 
included 

• 6 Channels 

• Factory-direct to You 


This New Unit meets the best spec of all: Its 
Low Price! The GTX-1 is NOT a “cheap” import. 
It IS identical to Genave’s Land Mobile and Air¬ 
craft units for high quality and reliability. Com¬ 
pare performance to Motorola, GE, RCA or any 
other hand-helds that sell for $700 or more . . . 


GTX-1 
HAND-HELD 
2-Meter FM 
Transceiver 


SPECIAL 

INTRODUCTORY 

OFFER 


Accessories Available: 

• Nicad Battery Pack 

• Charger for GTX-1 battery pack 

• Leather carrying case 


GTX-1 

2 Meter 6 channel 
Hand-Held 
(without encoder) 

S24995 


GTX-1T 

with Built-In 
Tone Encoder 


$29995 


• TE III Tone Encoder for auto 
patch 


(Reg. $299.95) 


(Reg. $349.95) 


HURRY! STILL TIME FOR 
CHRISTMAS DELIVERY. 


Use This 

Handy Order Form 


SUAL IMMEDIATE SERVICE 
N ALL OTHER GENAVE FACTORY-TO-YOU EQUIPMENT 
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I CLIP OUT AND ORDER NOW 


THIS PAGE IS YOUR ORDER BLANK! 
ORDER NOW AND SAVE! 

Specials at Unbeatable Prices 

GENAVE, 4141 Kingman Or.. Indianapolis, IN 46226 (317 + 546-1111) 

HEY, GENAVE! Thanks for the nice prices! Please send me: 

Operate Auto-Patch 



GTX-200-T 

2-meter FM, 100 
channels. 30 watts 
(incl. 146.94 MHz) 

GTX-200 

2-meter FM, 100 
channels. 30 watts 

was $299.95 

(Incl. 146.94 MHz) 

GTX-100 

1'/«-meter FM, 100 
channels. 12 watts 
was $309.95 
(Incl. 223.5 MHz) 


Special Price 

$24995 

NOW 

SI 9995 


MW! 

For Christmas 
Delivery 


VERY SPECIAL 

$ 199 95 


□ 


10 watts 

□ 


GTX-2 now 

2-meter FM. 10 channels C4 QAQC 

30 watts was $299.95 wlnHwu 

(Incl. 146.94 MHz) 




SPECIAL NOW 

♦199" 


GTX-600 

6-meter FM, 100 
channels. 35 watts 
was $309.95 
(Incl. 52.525 MHz) 

□ PSI-11 Battery Pack (with charger) 

□ ARX-2 2-M Base Antenna 

□ Lambda/4 2-M Trunk Antenna 

□ TE-I Tone Encoder Pad 

□ TE-II Tone Encoder Pad 

□ PSI-9 Port. Power Package (less batteries) 

□ PS-1 AC Power Supply 

and the following standard crystals (a> $4.50 each 
Non-standard crystals @ $6.50 each: - 

(allow 8 weeks delivery.) 

For factory crystal installation add $8.50 per transceiver. 

IN residents add 4% sales tax: 

CA residents add 6% sales tax: 

All orders shipped post paid within continental U.S. 

NAME_ 


W $24995 

GTX-IT 

Operate Auto Patch 

$29995 


Special 

Price 


@ $109.95 $ 
@ $29.95 $ 
@ $29.95 $ 
@ $59.95 $ 
@ $49.95 $ 
@ $29.95 $ 
@ $69.95 $ 


$ 

$- 


Sub-Total: $_ 
TOTAL: $_ 

PHONE— 


(minimum order $12.00) 


AMATEUR CALL 


ADDRESS. 


CITY. 


STATE & ZIP 


Payment by: n Certified Check/Money Order n Personal Check 
Note: Orders accompanied by personal checks will require about two weeks to process. 

□ 20% Down Payment Enclosed. Charge Balance To: 

□ BankAmericard #_Expires 

□ Master Charge #_Expires-Interbank # 


□ C.O.D. Include 
20% Down. 


11 Prices and specifications subject to change without notice. 


-JIM 
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ENCODER 


FEATURES: 

• Crystal Controlled • Digitally Synthesized 
Tones. 

• Low Current Drain CMOS Logic 

• RFI Immune. 

• 16 Button Tactile Feedback Keyboard. 

• Will Interface to Transceivers Using Dynamic 
Microphones with Only Two Wires. 

• Provisions for Three Wire Interface Are 
Provided. 

• Gold-Plated Keyboard Contacts Provided for 
Maximum Reliability. 

• Operating Voltage Range 9-18VDC. 

• Size: 2.1" x 2.1" x .250" Without Case. 

2.1" x 2.1" x .312" With Case. 

• 2" Square Velcro Available for Convenient 
Mounting • Dashboard * Sun Visor • Radio • 
Etc. 

Touch-Tone Encoder S29.50 

Case $ 2.00 

Velcro $ -50 

OHIO RESIDENTS ADD 4.5% SALES TAX 
SEND CHECK OR MONEY ORDER TO: 

The Barber Corporation 

P. O. BOX 271 
WAYNESVILLE. OHIO 45068 
513 897-2926 


2 METER CRYSTALS 
IN STOCK 

FOR THESE RADIOS ON 
STANDARD ARRL REPEATER 
FREQUENCIES: 

• DRAKE —TR-22 

• GENAVE 

• ICOM/VHF ENGINEERING 

• KEN/WILSON 

• REGENCY HR-2A/HR-212 

• HEATHKIT HW-202 

• REGENCY HR-2B 

• S.B.E. 

• STANDARD 146/826 

• STANDARD HORIZON 

Send for free frequency 
list and order blank to: 

KENSCO 

COMMUNICATIONS, INC. 

DEPT. 112 

BOX 469, QUINCY. MA. 02169 
PHONE: (617) 471-6427 


Put your best fist forward. 


To be one of fhe 
best fists on the 
air, all you need is 
a little practice and Effi 
the HAL 2550 ^ 

Keyer and its f 

precision-built ' 

companion, the 
FYO Key. 

The 2550 features a trig¬ 
gered clock pulse generator, 
sidetone monitor, iambic 
keying and dot memory. 
There's an optional tailor- 
made ID too. 

Many amateurs remember 
the famous FYO Key, a key 


HAL Communications Corp. 

Box 365 (Irbana, Illinois 61801 
Telephone (217) 367 7373 


infinitely adjustable to 
every fist. How it's back 
again, better than ever, 
and available only 
from HAL. The 2550 
Keyer and the FYO 
Key make a great 
combination. 

So to put your best 
fist forward, send to¬ 
day for a detailed 
brochure on these 
two great products. 
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Back Again and Bigger and Better Than Ever! 


NEW, MORE CONVENIENT LOCATION: 

5935 N. MILWAUKEE AVENUE, CHICAGO 

NEW TELEPHONE: (312) 631 5181 

NEW HOURS: 9:30 - 9 Monday & Thursday 
. 9:30 - 5:30 Tues., Wed. & Fri. 


9.3 Saturday 


Teahvuug £ob bJ Kctu £im: Collins • Yaesu 
Regency • Hy-Gain • Atlas • Motorola 
Mosely • Dentron • Swan • Data Signal 

?bid tkooe ReguEa* £im you've hound al E ffou the yem: 
Standard • Icom • ASP • Midland • TPL 

Larsen • Kenwood • Henry • Cushcraft 

Call or Write for Our Low Prices 

ERICKSON COMMUNICATIONS. INC. 

5935 North Milwaukee Ave., Chicago, IL 60646 
(312) 631-5181 We Service What We Sell 
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Announcing the first ham radio technical seminar 

MICROCOMPUTER INTERFACING 

AN INTRODUCTION TO INTERFACING, PROGRAMMING, AND APPLICATIONS 

For individuals who are interested in learning about microcomputers and how to get 
started in applying them to real-world situations. 


An all-day program including: 


1. What is a microprocessor? A Microcomputer? 7. 

2. Where do microcomputers fit? What are ap¬ 

propriate applications? 

3. Microcomputer interfacing 8. 

a. Bus structure 

b. Control signals 

c. Data flow 

4. Microcomputer memory 

a. Types of memory: RAM. ROM, and PROM 

b. ROM/RAM trade-offs 9. 

5. Microcomputer Input/Output 

a. Device addressing 

b. Control of Input/Output 10. 

c. Communication with the outside world 

6. Microcomputer interrupts and flags 

a. Hardware vs software 

b. Advantages and disadvantages of inter¬ 
rupt schemes 

c. Timing 

The four Bugbooks® described on the opposite 
charge to each student. 


Microcomputer software 

a. As a replacement for hardware 

b. Modular approaches 

Microcomputer peripherals and I/O port 
implementation 

a. UARTS and communications chips 

b. FIFOs and buffer storage 

c. PPI chips 

d. I/O port chips 

Microcomputer software development 

a. Machine language 

b. Assembly language and editor/assemblers 

How do I get started? 

a. Equipment and materials 

b. Texts 

c. Costs: projections of time and money 


page will be furnished at no extra 


Each presentation of this course will be taught by one of the following instructors. 


David G. Larsen, WB4HYJ* 

Instructor, Department of Chemistry 
Virginia Polytechnic Institute & State University 

Dr. Peter R. Rony* 

Professor, Department of Chemical Engineering 
Virginia Polytechnic Institute & State University 
“One of the authors of the Bugbook series 


Mr. Jonathan A. Titus* 

President, Nanotran Inc. 
(Microcomputer consulting firm) 
General manager, Tychon, Inc. 

Mr. Christopher Titus 

Consultant 


Two dates and locations are currently scheduled. For your convenience they have been planned to 
take place during major Amateur Radio Conventions. 


January 9, 1976 

SAROC Convention 
Hotel Sahara 
Las Vegas, Nevada 


January 24, 1976** 

Tropical Hamboree 
Miami, Florida 

“Exact location to be announced 


To enroll send $50.00 (this fee includes over $35.00 worth of textbooks) with 
your name, address and telephone number to Ham Radio, Greenville, NH 03048. Be 
sure to indicate your choice of date and location. 

We suggest that you not delay as registration will be limited in all cases. Cancel¬ 
lation will be accepted up until one week prior to the Seminar. 


ham 

radio 


GREENVILLE, NH 03048 603-878-1441 
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MICROPROCESSORS ANYONE? 


Here are those fabulous BUGBOOKS®! Each book is an excellent 
text plus complementary experiments designed to introduce you 
into the exciting new world of microcomputers. They start right 
at the beginning and give you everything you’ll need to start 
designing your own interface systems. 

This is the first good microprocessor information featuring 
hardware and experiments with actual wiring diagrams. 


BUGBOOKS I and II David G. Larsen, WB4HYJ 

Sold as a set these two books outline over 90 experiments designed 
to teach the reader all he will need to know about TIL logic chips to 
use them in conjunction with microprocessor systems. You’ll learn about 
the basic concepts of digital electronics including gates, flip-flops, latches, 
buses, decoders, multiplexers, demultiplexers, LED displays, RAM’s, ROM's 
and much, much more, 

order bb i 2 Only $16.95 per set 


Order BB-12 


BUG BOOK lla David G. Larsen, WB4HYJ 

This volume will introduce you to the fabulous UART chip — that all 
important interface between data terminals, etc., and your microcomputer. 
It also covers current loops, and the RS 232C interface standard. Particu¬ 
larly recommend for any RTTY enthusiasts. 

Order BB-2A Only $4.95 


by Peter R. Rony 

ni III David G. Larsen, WB4HYJ 

DUUDUUfX III Jonathan A. Titus 

Here is the book that puts it all together. Besides having much 
valuable text there are a series of experiments in which the reader com¬ 
pletely explores the 8080 chip pin by pin and introduces you to the 
Mark 80 microcomputer, a unique easily interfaced system. It is recom¬ 
mended that you have the background of the BUGBOOKS I & II before 
proceeding with BUGBOOK III. 

Order BB-3 Only $14.95 


Order BB-3 


. 

. 


^ .... 

Please add 25c 1 per volume for shipping and handling 

□ Bugbooks I and II □ Bugbook III □ Bugbook lla 

Only $16.95 per set Only $14.95 Only $4.95 

□ All Four Volumes Just $35.00 postpaid 


••I*#********.* 


order today from ham radio, greenville, nh 03048 

___ _ _ „«.••••••••• •*•••• •••* 
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IT’S NEW! “TO-5” MICRO 
MINI 0-8 ROTARY SWITCH 


IMAGINEl • DIFFERENT _ . , 

ROTARY CIRCUITS IN 51 J 

J/4 * S/1#" Space ▼ 

• TO-5 Translator Cate! * fo 

• Screwdriver Adjust! 

• 8 Separate Positions! 

• 1/4 x 5/18" Space Saver! 




CLOCK CHIPS 
ON A “DIP” 


n mmsjh 8 dla.t 28 Pie 

□ MM931 2 4-di B it 24-Pin 
( J MMS313 « di«H 28-Pin 
Q MM5314 S dl*,« 24 Pin 

□ MMS316 4-dlKJt 40-Pin, alarm 


Ohms Ohms 


□ 100K 

□ 200K 

□ 2S0K 

□ SOOK 
U 1 Meg 

□ 2 Meg 


'BEEPER” AND ‘ DATER’ 
CLOCK ON THE CHIPS 

Alarm 

_ I '| and Date. . . $6.95 8.50 

Imagine a chip (MK50260) of alarm, date of the month 
"Beepin” and audible alarm! and direct drive to LED 
All others are external. It readouts. Both require min- 
also features interna] bright- imum current drain and 
ness control. The CT700I voltages, for either 4 to 6 
requires external triggering LED readouts. 12 or 24 
hours, AM and PM. 


SPECTROL 

TYPE 43 RECTANGULAR 
2 for ,nn CERMET POTS 

* ■w8 Cermet sealed. Screw driver 

Ladjust with idling and 
AA U jTir Stops. Resistance ±10 per- 

SAaVV U J cent. % watt. Size .7 5 0 x 

T .25 x .19. 


MICROPROCESSORS! 
ROMS! RAMS! 
MEMORIES! 

□ 8008 Microprocessor. $29.95 

□ 8080 Super K008 . 150.00 

□ 2102 1024 Static RAM ... 3.95 

□ 2102-1 1024 Static RAM . . 4.50 

□ 2102-2 1024 Static RAM . , 4.95 

□ 1101 256 bit RAM. 1.50 

□ 1103 1024 bit RAM. 2.95 

□ MMS260 1024 RAM. 2.95 

□ MM 5262 204 H bit RAM . 6.50 

□ 2513 Character generator . 12.50 

□ MMS203Q Eraccable PROM 14.95 

□ MMS202Q Eraceable PROM . 14.95 

□ 17 02A Eraceable PROM 19.95 

G 8223 Programmable ROM 2. 


BLASTAWAY’ ON 1N4000 
^ RECTIFIER PRICES 

\ Type PIV Sale 

V'X □ 1N4001 50 10 for 45c 

V \ □ 1N4002 100 10 for 55c 

\ \ O 1W4003 200 10 for 65c 

\ \ □ 1N4004 400 10 for 75c 

□ 1N4005 600 10 for 65c 

V. □ 1N4006 800 10 for 99c 
^ □ 1N4007 1000 10 for 1.29 


POSTAGE STAMP 

assr ° *i 98 


MIKE 



This unit is not advertised 
— anywhere! Made for 
Motorola Communications at 
the original cost of $4.50 
each (for insertion in their 
Walkie Talkie Program) . 
It’s a GO-obm imp MIKE. 
It's an excellent speaker 
too, covering broad range 
in sound. 


- KEYBOARD KIT q $4.95 

Kit includes 4 x 2 1 /a // G-10 glass etched pc board, 
with 10 OAK "smooth touch" white keys with black 
numerals, plus diagram on "touch tone encoder". Makes 
many "keyboard systems" readily available. Q-tO-9 


INDUSTRIAL SPEED CONTROL □ $4.95 

, ,„ n iteni , rom c.E. Model 6.13A (made (or xeroxi 
e *** X. a ^.at controls'home, shop and industrial liKhtiiw too! A 

^7e.e«r^ic e de C v[cet 1 y 

w ~ and hookups. _ 


$1 .75 Each 



TELE 

TYPE 


□ COM2502 

□ C0M2601 

□ KR-2376ST 


fHIPq □ NMX-5010 
I q C AL1022 


UART, 40 pin.$12.50 

USRT, 40 pin. 24.00 

Keyboard encoder ROM . 12.50 

10 channel multiplex . . 9.95 

12 digit calculator 
Printing Chip. 24.00 


55 5 

Timer 

2 for $1 

OR 

□ 558 

Dual 741 

3 for SI 


IS 


BUY ANY 10 
I I iX TAKE 15% 

■ BJav www ww i« »» »W‘ 

BUY 100 TAKE 25% 


^ □ SN7489 2.45 I DSN7415S 

- C ic 1 n 5N7442 S 70 PSN7490 .59 OSN74156 
^ Ik DSN7444 1 25 OSN7491 1.10 gSN74157 
□ SN7401 -16 □ SN7492 .59 I □ SN741 5B 


□ SN7401 

□ SN7402 

□ SN 740 3 

□ SN7404 
QSN7405 
Q SN7406 

□ SN7407 

□ SN7408 

□ SN7409 

□ SN7410 
QSN741 1 
O SN7413 


16 □ SN7445 

16 □ 5 N 7446 

19 DSN7447 

19 □ SN7448 

35 □ SN7450 

; 35 □ SN7451 

19 C1SN7452 

19 D 5N7453 
1 6 □ SN7 454 

25 □ S N 7 4 5 5 

59 D SN 7460 


'25 DSN7491 1 10 DSN74157 .95 

ii^n/****:* 89 □ SN7492 .59 DSN7415B 95 

□ IN7446 1.15 DSN7493 .59 °SN741|0 1.35 

n SN7447 .99 OSN7494 .95 OSN74161 1-25 

n SN7448 99 DSN7495 .79 OSN74I63 1.35 

□ SN7450 16 □ SN7 496 .79 DSN74164 1.50 

U 17 □ SN7 41 00 1.40 □SN74165 1.50 

17 □ SN 74 1 04 .44 OSN74166 1.50 

17 DSN74105 .44 DSN74173 1.45 


□ SN74157 .95 

□ SN7415B .95 

Q SN741 60 1.35 
QSN74161 1.Z5 

□ SN741 63 1.35 

□ SN74164 1.50 


Only $* 

"I PC board and micro cir- 

L 0 Ur P y 24VDCSPSTnormal- 

lavDC. l t '* * '* 


RELAY IN A DIP 

IT’S NEW! GRIBSBY-BARTON REED 
RELAY IN A DIP PACKAGE 

One of the special out- 
standing new buys of 197 6 
KjPI for you hobbyists looking 

for something different in 
■ y' V F relays. Designed so that you 

[ l [ [ can insert in standard 14- 

» ' pin IC socket. Rated at 5 

Tvne volts (fi‘ 150 ohm coil, 

SPST NC contacts. Designed 
GB 821B-2 to work with integrated cir- 

_ _ cuits. Max. IC rating 100 

E/ mils, breakdown voltage 

10 0 VDC. Needs 1 volt to 
. break circuit. With built-in 

® coil -hu on re ss ion diode. 


i □ SN741 7 

□ SN7420 

□ SN7421 

□ SN7423 

□ SN7425 

□ SN7426 

□ SN7427 

□ SN7430 

□ SN7432 
D SN7433 
O5N7437 

□ SN7438 

□ SN7440 

□ SN 7 441 


} l n SN7454 .17 □ SN74106 .52 DSN74174 1.39 

IS n SN7455 -22 DSN74107 .44 DSN74175 1.30 

la □ SN 7460 .17 OSN74108 .89 051674176 .20 

U 5N / 4l J .59 n 72 PI CM7dl 12 89 QSN74177 1.20 

□ SN7414 1.65 29 ncNTAIll 89 DSN74180 .95 

□ SN7416 34 °|N7470 29 CJSN74113 .89 QSN74181 2.98 

□ SN7417 .34 DSN7471 .49 □ SN741 14 H QSN74182 74 

□ SN7420 .16 DSN7472 .29 DSN74121 .49 QSN74184 i.98 

i □ SN7421 45 g|N7473 -36 DSN74122 .48 q SN74185 i.98 

.29 OSN7474 -3o USN74123 .85 (7CN74190 1.40 

,29 DSN7475 .59 DSN74125 .59 HfE™ I, 40 

.25 DSN7476 39 OSN741 26 .59 I 2 1 25 

.29 □ SN7478 .79 OSN74132 1.75 H,n74 93 1 25 

.16 □ SN 7 48 0 52 D S N74140 2.10 °|N74ii4r20 

.25 □ SN 7 481 .99 D S N74145 1.05 H|m74i 95 85 

.49 DSN7482 .89 □ SN 741 48 2.25 H1n74196 180 


44 DSN741 73 1 .45 
52 □ SN741 7 4 1.39 

44 DSN74175 1.30 

89 OSN74176 1.20 
so DSN74177 1.20 
89 QSN741 80 .95 
SI QSN74181 2.98 
SI DSN741 82 74 

IS QSN741S4 1.98 
i! DSN741B5 1.98 
SI L3SN74190 1.40 
SI DSN74191 1-40 
SS CJ SN 741 92 1 25 


□ SN 748 3 1.25 nsN74150 .98 

□ SN 7 485 1-25 OSN74151 .75 

1 —\ ran • a I- -11 n -an a 1 Cl an 


□ SN7486 .37 

□ SN 7 488 3.95 


□ SN741 53 .90 

□ SN7 4154 1.35 


□ SN74196 1.80 

□ SN74197 .90 

□ SN74199 1.7 5 

□ SN74200 4.95^ 


G.E. DYNAMIC MIKE 

Crystal clear response for s 

all types of ham, audio fi 

eqpt. Size only 2 1 /* x 1 l /z -■ 

x 7 /s", Gray impact case. a j 
ON-OFF switch. With multi A J 
position stand. 0-ft. of cable 'TTT' 

for plug and external 1^===^^ 

switch control. 5OK ohms 
imp. 6 0 to 9 00 0 hz. Wt. 

6 ozs. 3 for $6.00 


Terms: ;»d«l puslage Rated: nvi U0 
Phone Orders: Wakefield, Mass. ( 6 I 7 i 2 IA-HH29 
Retail: 1 li-I x Del Carmine St., Wakefield. Mass, 
(off Water Street) C.O.D 'S MAY HE PHONED 
20c CATALOG fiber Optics. ‘ICs’. Semi's. Parts 
MINIMUM ORDER - $4.00 

POLY PAK5 

9.0. BOX 9 42 H. LYNN FI ELD, MASS. 0i*40 
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flea | . 
market 


i 


I® O 0 I 


RATES Non-commercial ads 10« per 
word; commercial ads 350 per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat in¬ 
sertions of hamfest ads pay the non¬ 
commercial rate. 

COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed and must in¬ 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. 

DEADLINE 15th of second preced¬ 
ing month. 

SEND MATERIAL TO: Flea Market, 
Ham Radio, Greenville, N. H. 03048. 


THE BIG LIST. Get the largest listing of used Ham 
Gear ever compiled. 20^ SASE to: Buyers & Sellers 
BIG LIST, Box 73, Boston, Mass. 02215. 


RTTY — Model 32 ASR - $300.00, Model 33 ASR - 
$600.00. Both like new and working perfectly. Can 
arrange shipping. K9HJV, Tony, 312-349-9002. 


TIARA (Tokyo Amateur Radio Assoc.) is now offer¬ 
ing an award known as the WATT Award, or Worked 
All The TIARA, beginning in August 1975. Require¬ 
ments are to have worked ten TIARA members 
within one year, five of which must be foreigners. 
Submit QSLs and 500 Yen to JA1ADN, Fred N. 
Ihara, c/o CQ Magazine, to receive the award. To 
receive a list of callsigns to look for, submit a 
stamped self-addressed envelope to TIARA, 22-5 
Oyama-cho, Shibuya-ku, Tokyo 151. 


HOMEBREWERS: Stamp brings list of high quality 
components. CPO Surplus, Box 189, Braintree, 
Mass. 02184. - 

TWO PLASTIC HOLDERS frame and display 40 QSL's 
for $1.00, or 7 holders enhance 140 cards for $3.00. 
Guaranteed & prepaid, TEPABCO, Box 198H, Gal¬ 
latin, Tennessee 37066. 


CANADIAN JUMBO SURPLUS and Parts Catalogs. 
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon¬ 
treal “A” H3c 2V2. —— 

MERRY XMAS and HAPPY NEW YEAR from W0CVU. 
On the air since 1913. The World's Finest Hobby. 


CLEGG FM-27B — (146-147) duplex modification, 
Mobilok, Hustler gain ant. with trunk deck mount. 
Excelient condition, $255.00. WA2AOT/6 Allan Rabi- 
nowitz, P. O. Box 3984, Thousand Oaks, Ca. 91359. 


NOSTALGIA RADIO EXCHANGE sponsored by the 
Southeast Amateur Radio Club, Cleveland, Ohio, 
open to all. Object is to have civilized fun in work¬ 
ing as many interesting persons and old rigs with 
your interesting old rig (a Nostalgia Rig is any 
gear built since 1945 but at least ten years old — 
an advantage, but not required in the Exchange). 
Exchange period 1900Z, Sat., Jan. 3 to 0500Z Sun., 
Jan. 4, and 1900Z Sun., Jan. 4 to 0500Z Mon., 
Jan. 5. Exchange your name, RST, state/foreign 
country, transmitter type (homebrew use P.A. tube, 
i.e. “807”). The same station may be worked on 
each mode on each band. No A.M. phone below 
28 MHz. CW call "CQ NX”, phone call “CQ Ex¬ 
change”. Suggested frequencies: 1810 and CW up 
70 kHz from low band edges; phone 3910, 7280, 
14280, 21380, 28580; Novice 3720, 7120, 21120, 
28120. To score, add the numbers of different 
transmitters, states, and countries for each band. 
Multiply by total number of QSOs. Multiply that 
total by Nostalgia Multiplier: total years old of 
your transmitter and receiver (if transceiver, mul¬ 
tiply years old by 2). Different transmitter and re¬ 
ceiver combinations may be used by one station: 
figure score separately for each and combine for to¬ 
tal score. Achievement Certificates for persons scor¬ 
ing 150,000 or more plus Special Citations for unus¬ 
ual circumstances as determined by the committee 
(like working Antartica with an AT-1). Send logs, 
comments, anecdotes, and legal sized SASE to 
Southeast Amateur Radio Club, c/o W8KAJ, 2386 
Queenston Road, Cleveland Heights, Ohio 44118. 


RTTY NS-1 PLL TU (HR 2/75) wired/tested $29.95 
ppd. Nat Stinnette Electronics, Tavares, FL 32778. 


FOR SALE Hammarlund HQ145X Receiver, like new 
— CB Transceiver — D-104 mike — other mikes 
and electronic equipment. Any reasonable offer. 
Norman Leeb, 458 Dunster, West Hampstead, N. Y. 
11552. - 

ROCHESTER HAMFEST 1976 is Saturday, May 22. 
Your name added to mailing list or information — 
write: Rochester Hamfest, Box 1388, Rochester, 
N. Y. 14603. - 

MANUALS for Govt, surplus gear, $6.50 each; URM- 
25D, R-220/URR, SP-600JX, TT-63A/FGC, TS-497B/ 
URR, R-274/FRR, TS-382/U, ALR-5. Thousands more 
available. Send 50(* (coin) for 22-page catalog. 
W3IHD, 7218 Roanne Drive, Washington, D.C. 20021. 


CONTESTERS: Announcing the W7BBX program¬ 
mable contest keyer — four 512-bit memories, pad¬ 
dle programming, no-fail power supply, high rf 
immunity, designed for smooth synchronous opera¬ 
tion, 10-60 wpm. SASE to HFB Enterprises, 12002 
Cheviot Dr., Herndon, Virginia 22070. 


SAROC ELEVENTH NATIONAL CONVENTION — 

Hotel Sahara Space Center, Las Vegas, Nevada, 
January 8-11, 1976. ADVANCE REGISTRATION, 

$12.00 per person includes: Advance and regular 
registration tickets; Option to purchase up to ten 
additional tickets for main prize drawing @$2.00 
each; Admission to Friday social hour hosted by 
T.P.L. Communications and Tri-Ex Tower Corp., 
with SAROC, adults only; Admission to exhibit 
area and technical sessions; Admission to Saturday 
social hour, hosted by Ham Radio Magazine with 
SAROC, adults only; Hotel Sahara Safari Brunch for 
Sunday; Accommodations reservations card for 
SAROC special room rate at Hotel Sahara @$17.00 
or Thunderbird Hotel @$14.00 per night, plus room 
tax, single or double occupancy; Tax and gratuity 
on all items listed except hotel room tax. ADVANCE 
REGISTRATION, with Midnight Show, $22.00 per 
person includes all items above plus Hotel Sahara’s 
Midnight Show, with two drinks in Hotel Sahara 
Congo Show Room. ADVANCE REGISTRATION: with 
Dinner Show, $29.00 per person includes all items 
listed above plus Hotel Sahara’s Dinner Show, 
Prime Rib (no drinks) in Hotel Sahara Congo Show 
Room. Advance registrations accepted if received 
in SAROC P. O. Box on or before January 1, 1976. 
Full refund on advance registration (after conven¬ 
tion is over) if written request is received in SAROC 
P. O. Box on or before January 8. Regular registra¬ 
tions will be accepted at the door for an additional 
$2.00 each, so why not send your registration now. 
Special SAROC Hotel Sahara modified Safari pack¬ 
age via most scheduled airlines serving Las Vegas 
from selected principal cities. Write for details. 
SAROC, P. O. Box 945, Boulder City, NV 89005. 


TELL YOUR FRIENDS about Ham Radio Magazine. 
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SLEP ELECTRONICS COMPANY 

IS NOW SHIPPING 

ATLAS ATLAS ATLAS 

NEW IN FACTORY SEALED CARTONS 

MODEL 210X, 80 THRU 10 METERS S649.00 

MODEL 215X, 160 ThRU 15 METERS 649.00 

AR-220CS AC CONSOLE 139.00 

ACCESSORIES 

PLUG-IN MOBILE MOUNTING BRACKET COMPLETE 
WITH DC CABLE, CIRCUIT BREAKER AND HARDWARE, 
MODEL DMK 44.00 

DC BATTERY CABLE, RECOMMENDED IF PLUG-IN 
MOUNT IS NOT USED — MODEL OCC 12.00 

MOBILE BRACKET KIT USEFUL FOR MOBILE INSTALLA¬ 
TION IF PLUG-IN MOUNT IS NOT USED — MODEL 
MBK 6.00 

MOBILE ANTENNA MATCHING TRANSFORMER — MODEL 
MT-1 24.00 

CRYSTAL OSCILLATOR, 10 CRYSTAL POSITIONS, VER¬ 
NIER CONTROL, VFO CRYSTAL SELECTOR SWITCH — 
MODEL 10X 55.00 

NOISE BLANKER CONVERSION KIT MODEL PC-120 48.00 
VOX CONVERSION KIT FOR AC CONSOLE — MODEL 
VX-5 «00 

. . . TOP TRADES GIVEN ON ATLAS EQUIPMENT 
CUSHCRAFT ANTENNAS 

A147-4 146-148MHZ 4EL BEAM 14.50 

A147-11 146-148MHZ 11EL BEAM 23 95 

A147-22 146-148MHZ 22EL BEAM 68.50 

AFM-4C J-POLE 144-148MHZ 52.50 

ARX-2 RINGO RANGER 135-170MHZ 26 50 

ARX-2K CONVERTS AR-2 RINGO TO ARX-2 RINGO 
RANGER 10.95 

ARX-220 RINGO RANGER 220-225MHZ 26.50 

ARX-450 RINGO RANGER 435-450MHZ 26.50 

We pay shipping via U PS. or best way. Satisfaction 
Guaranteed. N. C. residents add 4% sales ta«. We ac¬ 
cept Master Charge. 


SLEP ELECTRONICS 

P 0 BOX 10O. HIGHWAY 441. DEPT. HR 
OTTO. NORTH CAROLINA 2876} 


. rsC^VC! GLOW*IN*THE 
(mI DARK"TT”PADS 

■ y ^ GUARANTEED RF PROOF 

WILL MOOULATE ANY TRANSMITTER 

HED TONE & BATTERY INDICATOR .. 

AOJ. LEVEL CONTROL 6 -I ( VOC • 15 mA max. 

XTAL CONTROLLED DIGITAL CMOS 


TEK SERIES 
(All 40" THICKI 



TEK 165 
TEKU5_ 



* 


CLUB DISCOUNT 
ON 10 OR MORE 

SHIPPC D 
FROM STOCK 



SINGLE UNIT ABS CASE - FALSE TONE PROOF 

SCHEMATICS FOR 3 WIRE HOOKUP ON REQUEST 
SPECIFY POS OR NEG GROUND 

■■ (Quantity & Ol M prices on application) - 

(714)627 4287 (714)627 1753 

- MONEY BACK GUARANTEE- 

SEND CHECK or M.O. (CA RESIDENTS ADO 6% TAX) 
WITH MAKE & MODEL OF TRANSMITTER TO 


n.ELECTROGRAFIX 


PO BOX 869 
CHINO. CA 91710 



PORTA-PAK the accessory that makes your mobile 
really portable. $59.95 and $39.95. Dealer inquiries 
invited. P. O. Box 67, Somers, Wise. 53171. 

WYOMING RANCH LAND. Wild horses, antelope, 
deer. elk. 10 acres $30 down. $30 month. FREE 
Maps • Photos - Info. Owner • K6ICS, Mike Gauthier, 
9550 Gallatin, Downey. CA. 90240. 

JAPANESE TRANSISTORS — All Transistors original 
factory made. Over 500 types available. Write for 
free catalog. West Pacific Electronics, P. O. Box 
25837, W. Los Angeles. CA 90025. 

NEED A NICE FAT TAX DEDUCTION? Tulsa 76 
R&R Civil Air Patrol squadron needs radio equip¬ 
ment for search and rescue and Cadet training 
operations. Items most urgently needed include 
75M SSB, CB (nonsynthesized), VHF-aircraft. and 
2M FM gear. Also misc. parts and test equipment 
and what-have-you. Send descriptions and value to: 
Comm Officer. P. O. Box 4198, Tulsa. Ok. 74104. 

NEW HOLIDAY BOOK CATALOG available free from 
Ham Radio. Send postcard today to request your 
free copy. Ham Radio. Greenville, NH 03048. 

TRAVELPAK QSL KIT — Send call and 25 <; re¬ 
ceive your call sample kit in return. Samco. Box 
203, Wynantskill, N. Y. 12198. 

VERY in-ter-est-ing! Next 4 big issues $1. “The Ham 
Trader,” Sycamore IL 60178 

MODERN 60 MIN. CODE CASSETTES. Novice 0 5 
wpm. Progressive 5-13 wpm. General 13*15 wpm, 
Extra 20*22 wpm. $3 each. 4/$10. Royal. Box 2174. 
Sandusky, Ohio 44870. 

QRP TRANSMATCH for HW7, Ten-Tec. and others. 
Send stamp for details to Peter Meacham Asso¬ 
ciates. 19 Loretta Road. Waltham, Mass. 02154. 

R-388 RECEIVER. $200. AN/USM-159 frequency 
meter, solid state, battery powered. 125 kHz to 1 
Khz. $150. Boonton 101 GOO. 300 1000 MHz. $45. 
AN/TRM-3 AM/Sweep Generator. 15-400 MHz. pis¬ 
ton attenuator, metered output. CRT display, mark¬ 
ers. all accessories. $250. Manuals included. Jim 
Walter. 2697 Nickel. San Pablo. Ca. 94806. 

SOCIETY OF WIRELESS PIONEERS offers Life Mem¬ 
bership to active and former C.W. operators on 
comml. military, gov't., etc. wireless/radio cir¬ 
cuits. Contact: Society of Wireless Pioneers. Dept. 
H. P. O. Box 530. Santa Rosa. California 95402. 

SELL GONSET 910A-SSB 6M transceiver • AC and 
DC power supplies. Original cartons, manuals. In 
storage last five years. W2PKZ. P. O. Box 47. 
Larchmont. N. Y. 10508. Best offer. 

DRILLS — Carbide and high speed steel for PC 
work. Send SASE. Bob's Electronic Repair. Box 393. 
Bay City. Ml 48706. 

STOLEN, on October 3. 1975 a two meter trans 
ceiver (Simpson "Model A" with serial number 
44475) from my car. L. Fred Towers. 2253 Poates 
Drive, Richmond, Virginia 23228. 

PC's, Send large S A S.E. for list. Semtronics. Rt 
#3. Box 1. Bellaire. Ohio 43906. 

TUBES — Motorola Dispatcher — Hard to find 
types — tested — CK6397 $2 and IAD4 $1 M. J. 
Moss. W4UXJ. Box 28601. Atlanta. Ga. 30328. 

OSCAR SLIDES, set of 5. $1.25. Launch and space 
craft. Proceeds AMSAT. K6PGX. P. O. Box 463, 
Pasadena. CA 91102. 

WANTED. 1st. 5th. 6th and 8th editions of ARRL 
Radio Amateur's Handbook. Have many early Hand¬ 
books and publications for sale or trade. Send 
SASE for list. Jim Fisk. W1DTY, Greenville. NH 03048 

RECONDITIONED TEST EQUIPMENT for sale Cat 
alog $.50. Walter. 2697 Nickel. San Pablo. Ca. 94806. 

WANTED: Motorola HT-220 Omni or HT-200 (any 
model). O. W Kelly. 100 Sylvan Court. Alexandria. 
Va. 22304. - 

QSL’S — BROWNIE W3CJI — 3035B Leh.gh. Allen 
town. Pa. 18103. Samples with cut catalog 35<. 
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MOBILE IGNITION SHIELDING provides more 
range with no noise. Available most engines in 
assembled or kit forms, plus many other suppres¬ 
sion accessories. Free literature. Estes Engineering, 
930 Marine Dr., Port Angeles, WA. 98362. 


FREE 


DATA SHEETS 
WITH EVERY ITEM 
749 1C WITH # 

EVERY $10 ORDER 


FREE Catalog. LEDS, Microphones, Headsets, IC’s, 
Relays, Ultrasonic Devices, Precision Trimmer Ca¬ 
pacitors, Unique Components. Low Prices! Chaney's, 
Box 15431, Lakewood, Colo. 80215. 


WANTED: R-390A parts. W6ME, 4178 Chasin Street, 
Oceanside, Ca. 92054. 


COMPUTER HOBBYISTS! Bargain hunt or sell via 
On-Line. 18 issues/year - $3.75. Free sample issue 
from: On-Line, 24695 Santa Cruz Hwy., Los 
Gatos, CA 95030. - 

"HAM BUY LINES" Send name and address for 
Literature. Vito lacopelli, 1720 77 St., Brooklyn, 
New York 11214.- 

1000V 1 AMP DIODES 10/$1.00. Many other elec¬ 
tronic parts available. Free catalog. NuData Elec¬ 
tronics, Dept. D, 104 N. Emerson St., Mt. Pros¬ 
pect, IL 60056. - 

NEW CANADIAN MAGAZINE. "Electronics Work 
Shop". $5.00 yearly, sample $1.00. ETCOB, Box 
741, Montreal, H3C 2V2. 


NCX-5MKII, NCX-A, NCX-D; $350. SWAN-250, 117xc; 
$300. SX-101MKI11: $130. HQ-110; $100. Heath TX-1; 
80. Polycomm PC-6; $60. Offer/haggle. WB6KXL, 
Paul Hansen, 4924 Hansen Dr., Santa Rosa, CA. 
95405. Ph. (707) 539-8538. 


DO-IT-URSELF DXPEDITION — Stay at ZF1SB — 
Cayman Is. Vertical antenna and Caribbean at your 
doorstep. Diving/fishing if band folds. Write Spanish 
Bay Reef Resort, Box 800K, Grand Cayman, B. W. I. 


WE PAY 10% ABOVE on any cash, or trade in 
deal on any of your equipment. We also pay ship¬ 
ping. We are buyers not talkers. For details write 
Ocean Electronics Co., P. O. Box 103, Rockville 
Centre, New York 11570. 


FERRITE BEADS: Ferroxcube beads w/specification 
and application sheet — 10 @ $1.00 postpaid. In¬ 
cludes latest catalog. CPO Surplus, Box 189, 
Braintree, Mass. 02184. 


TELEPHONE technology books, publications: 25,000 
pages $25.00. General electronics information: 
100,000 pages $49.95: 10,000 $9.95. Free shipping. 
New, used. Systems, Box 46156, Seattle, Wa. 98146. 


COLLINS; 30S-1 in excellent operating and physical 
condx for Bendix R-1051B/E receiver. Sid Sidman, 
3571 Gresham Court, Pleasanton, Calif. 94566. 


STOLEN RADIO EQUIPMENT. Regency 2 meter 
transceiver. Model HR2MS Transcan, serial No. 
11-01590 (looks like police scanner). Stolen eve¬ 
ning of 25 September 1975 from automobile of 
Jerry Haberer, WA0WSY. Has following crystals 
installed: 94-94, 91-31, 28-88, 22-82, 16-76, 52-52, 
64 Rec. This set was modified for Touch Tone with 
RCA phono jack installed on back panel. Any in¬ 
formation please notify any law enforcement agency 
or: Jerry Haberer, WA0WSY, 7165 Tilden Ave., 
Colorado Springs, Colo. 80911. 303-392-7518. 


ENGRAVED RADIO LICENSE. Exact reproduction in 
solid brass. Permanent identification. Send good 
Xerox copy, with $5.00, to Metal Art Graphics, 1136 
Potomac Ave., Hagerstown, Md. 21740. 


WANTED: R389 VLF receiver. K2GW, 100 Webb Ave., 
Ocean Grove, N. J. 07756. 


FIGHT TV I with the RSO Low Pass Filter. For bro¬ 
chure write: Taylor Communications Manufacturing 
Company, Box 126, Agincourt, Ontario, Canada. 
MIS 3B4. - 

FOR SALE: MOTOROLA HT-220 Handie Talkie com¬ 
plete and PT-400 less antenna. Both set-up on 
153.050 transmit and 161.700 receive. Make offer. 
Jerrv Keelin, 1311 N. Madden, Shamrock, Texas 
79079. - 

TELETYPE EQUIPMENT FOR SALE for beginners 
and experienced operators. RTTY machines, parts, 
supplies. Special beginners package consists of 
Model 15 page printer and TH5-TG demodulator, 
$125.00. Atlantic Surplus Sales, 3730 Nautilus Ave., 
Brooklyn, N. Y. 11224. Tel: (212) 372-0349. 


• REDUCE YOUR PROJECT COSTS 

• MONEY-BACK GUARANTEE 

• 24-HOUR SHIPMENT 

• ALL TESTED AND GUARANTEED 


TRANSISTORS (NPN): 

2N3563 TYPE RE Amp & 0k to 1 GHz lpl.2N918) 6/SI-00 

2N3565 TYPE Gtn. Purpose High Gain (T0-92/106) 6/SI.00 

2N 3567 TYPE High-Currant Amplifiur/Sw 600 mA 4/S1.00 

2N3866 TYPE RE Powtr Amp 1.6 W @ 450 MHz $1 50 

2N3903 TYPE GP Amp & Sw tu 100 mA and 30 MHz 6/SI.00 

2N3919 TYPE RF Power Amp 10 25 3-30 MHz S3.00 

2N4274 TYPE Ultra High Spaed Swrlch 12 ns 4/Sl.OO 

MPS6515 TYPE High-Gain Amplifier hfE 250 3/SI .00 

Assort. NPN GP TYPES, e g. 2N3694, 2N3903, etc. II5) $2.00 

2N3638 TYPE IPNP) GP Amp & Sw to 300 mA 4/S1.00 

2N4249 TYPE IPNPI Low-Noisa Amp 1/zA to 60mA 4/S1.00 

FETi: 

N-CHANNEL (LOW NOISE) 

2N4091 TYPE RF Amp 8 Switch (TO 18/106) 3/S1.00 

2N4416 TYPE RF Amplifier to 450 MHz (TO-721 2/S1.00 

2N5163 TYPE Gen. Purpose Amp & Sw (TO 1061 3/SI.00 

2N 5486 TYPE RF Amp to 450 MHz (plastic 2N4416) 2/S1.00 

E100TYPE Low-Cost Audio Amplifier 4/Sl.OO 

ITE4868 TYPE Oltra-Low Noise Audio Amp 2/S1.00 

TIS74 TYPE High-Speed Switch 40U 3/S1.00 

Assort. RF & GP FET's, e.g. 2N6163, MPF102, etc. (8) $2.00 

P-CHANNEL: 

2N4360 TYPE Gen. Purpose Amp & Sw IT0-106) 3/S1.00 

Ft75 TYPE High speed Switch 125fllTO)Q6)_3/SI.00 


DECEMBER SPECIALS: 

1N4154 DIODE 30 V/10mA-lN914 except 30 V 25/S1.00 

2N2222 NPN TRANSISTOR GP Amp & Switch 5/SI.00 

2N2907 PNP TRANSISTOR GP Amp & Switch 5/S1.00 

2N3553 RF Power Amp5W @ 150 MHz, 10 W@ 50 MHz $2.00 
2N 3904 NPN TRANSISTOR GP Amp & Switch 5/S1.00 

2N3906 PNP TRANSISTOR GP Amp & Switch 5/S1.00 

2NS108 RF Power Amp 2 W @ 450,11N @ I GHz $2.50 

E101 N-CHANNEL FET Low Curcent. Low Vp Amp/Sw 3/S1.00 
MPF102 N-CHANNEL FET RF Amp-200 MHz 3/S1.00 

340 T 1A VOLT. REG.-Specify 5, 6, 12, 15 or 24 V-W/Ckts S1.75 
556 DllAL 555 TIMER !|isecto 1 hour (DIP) $1.00 

8038 WAVE FORM GENERATOR 'V n AWave W/Ckts S4.50 
MMS316 DIGITAL CLOCK-Snooze/Alarm/Timer 
Hrs, Mint, Secs. 4 or 6 Digit-With Specs/Schematjcs_ $5.50 


LINEAR IC's: 

308 Micro-Power Op Amp (T0-5/MIN l-DIP) $1.00 

309 K Voltage Regulator 5 V 1 A (TO 3) $1.50 

324 Quad 741 Op Amp, Compensated (DIP) $1.75 

380 2-5 Watt Audio Amplilier 34 dB (DIP) $1.29 

555 Timer 1 ps 1 hr. NE555. LM555. arc. IMINI-DIP) S .65 

709 Popular Op Amp (0IP/T0-5) $.29 

723 Voltage Regulator 3 30 V @ 1 250mA IDIP/T0-5) $ .58 

739 Dual Low-Noise Audio Preamp/Op Amp (DIP) $1.00 

1458 Dual 741 Op Amp (MIN1-0IP) $ .66 

741 Freq. Comp. OP AMP I DIP/TO 5/M IN1-0 IP) 3/SI.OO 

DIODES: 

ZENERS-Specity Voltage 3.3, 3.9, 4.3, 5.1,6.8, 8.2 »00mW 4/*1.00 

9.1, 10 12.15.18,22. 24. 27 or 33V (±10%) 1 Watt 3/S1 00 

1N3600 TYPE Hi Spaed Sw 75 V/200 mA 6/S1.00 

1N3893 TYPE RECTIFIER Stud Mount 400 V/12 A 2/S1.00 

1N914 or 1N4148 TYPE Gen. Purp. !00V/t0mA 15/S1.00 

05 VARACTOR 5-50 W Output @ 30 250 MHz, 7 70 pF $5.00 

F7 VARACTOR 1-3 W Output @ 100-500 MHz, 5-30 pF $1.00 


•MAIL NOW1 FREE DATA SHEETS supplied with every item from this 
ad. FREE ON REQUEST--749 Dual Op Amp ($1.00 value) with every 
order of $10 or more, postmarked prior to 1/30/76 

ORDER TODAY-All items subject to prior sale and prices subject to 
change without notice. All items are new surplus parts - 100% func 
ttonally tested. 

WRITE FOR FREE CATALOG offering hundreds of semiconductors not 
listed here. Send 10tf stamp. 

TERMS All orders must be prepaid. We pay postage. $1.00 handling 
charge on orders under $10. Calif, residents add 6% sales tax. Foreign 
orders - add postage. COD orders - add $1.00 service charge. 


ADVA 


ELECTRONICS 


BOX 4181 BC, WOODSIDE, CA 94062 

Tel. (415) 851-0455 
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1 Add 50c for pottlgl L bjrxjlir\fl or order* under $10 

2 All dem% guaranteed 3 Spec Sheet* 25c each 

4 SEND YOUR ORDER ALONG WITH CHECK OR MONEY ORDER TO 
WEIRNU. PO Boi 942. Colton CA 92324 



NEW FM XMTR KITS 

• 2 M. 200 MW FM/CW Exciter $39.95 

• 432-450 MHz Tripler/Driver $19.95 

• 20-25W 2M PA or 13-15W 432-450 PA, 
using new RF power modules $79.95 

• Cab’t for xcvr or other projects $27.95 


Send SASE for catalog, incl revrs, preamps, etc. 


o 

182 BELMONT RD . ROCHESTER. NY 14612 
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TWO - ROHN G-65 TOWERS — 150 feet each — 
20 foot sections — may be stacked — 24 inch 
face — complete set of l A" guy wires for use as two 
towers plus a 3-30 MHz log periodic antenna which 
they supported included. You Ship . . . $3,900.00. 
Robert Leo, W7LR, Rt. 3, Box 104, Bozeman, 
Montana 59715. - 

TELETYPEWRITER PARTS, gears, manuals, supplies, 
tape, toroids. SASE list. Typetronics, Box 8873, Ft. 
Lauderdale, FI. 33310. Buy parts, late machines. 

YAESU OWNERS — Present or Prospective — Help 
us celebrate our fifth birthday by joining the In¬ 
ternational Fox-Tango Club. Send SASE or IRC for 
complete details and sample newsletter. Milt 
Lowens, WA2AOQ/4, 248 Lake Dora Drive, W. Palm 
Beach. FI. 33411. - 

RADIO ARCHIVES, amateur anecdotes solicited 
for (SASE subscription) monthly PR newsletter. 
Electronic Avocations, 3207 4th St. N., Minneapo¬ 
lis, Minn. 55412. - 

BUY—SELL—TRADE. Write for free mailer, give 
name, address, call letters. Complete stock of 
major brands, new and reconditioned equipment. 
Call us for best deals. We buy Collins, Drake. 
Swan. etc. SSB & FM. Associated Radio. 8012 
Conser, Overland Park, Ks. 66204. 913—381-5901. 


MICRO-TO MK II deluxe epoxyglass drilled circuit 
boards. $4.00 postpaid; with semicons $11.80. 
K3CUW, 1304B Mass. Ave S.E., Washington. D. C. 
20003. - 

MANUALS for most ham gear made 1940/65, some 
earlier. Send SASE for specific quote Hobby In¬ 
dustry. W0JJK, Box H-864, Council Bluffs, Iowa 
51501. - 

WANTED: tubes, transistors, equipment, what have 
you? Bernard Goldstein, W2MNP, Box 257, Canal 
Station. New York. N. Y. 10013. 


QSL CARDS — Something completely different. 
Nothing even close to it on the market! Samples: 
25*. W5UTT. Box 1171D. Garland. TX 75040. 


EXCLUSIVELY HAM TELETYPE 21st year. RTTY 
Journal, articles, news. DX, VHF, classified ads. 
Sample 30*. $3.00 per year. Box 837, Royal Oak, 
Michigan 48068 - 

RADIO AND POWER PLANT ENGINEERS. ANTENNA 
RIGGERS. Supervisory openings are available over¬ 
seas with Voice of America. Transmitter Techni¬ 
cians — Openings in California. North Carolina and 
Ohio. Salaries, $12,285 to $17,556. Civil Service 
Application (Form SF171) available at post offices 
and federal buildings should be sent to: VOA Per¬ 
sonnel Office. HEW-South Building, 330 C Street 
S.W.. Washington. DC 20547. AN EQUAL OPPOR 
TUNITY EMPLOYER. 


t 100.00 REWARD. (Ham) radio equipment stolen in 
hreveport. La. between 3 p.m. 8 October and 7:30 
a.m. of 9 October 1975 from my personal vehicle 
parked on a commercial parking lot west of the 
P & S Hospital at the corner of Elizabeth and 
Jordan Streets: 1 Amateur radio transceiver, 
Gladding 25, Pearce-Simpson, 6 channel, serial 
#97050392. 1 Allied Radio, Pro-7, scanning re¬ 
ceiver, 8 channel. Ser. No. 711406. 1 Amateur 

radio transceiver. KAAR Expediter, Type 505. Serial 
unknown. 1 antenna, center loaded. 450 MHz. 1 
mobile mount, handle talkie, with built in amplifier 
and cord with plug. Also removed at the same time 
was a red revolving warning ilght with magnetic 
mount. Signal-Stat. Model #381/384. B. W. Laurents. 
W5JAH, 1812 Cambridge Street, Bossier City. La. 
71010. Tel. No. 425-5351. 


VIDEO RECORDER REPRODUCER ELECTRONIC AS¬ 
SEMBLY. Contains power supply with adjustable, 
regulated outputs of ± 10 to 18 VDC (± 15 VDC 
<7* 1 V 2 amps ). Third output is 10 VDC at 3 amps. 
Perfect for CMOS. TTL. Op-amps. Contains over 
900 useable parts with extremely long leads. In¬ 
cludes 182 transistors IC’s, diodes, and FET’s. 
numerous resistors, capacitors, crystals, inductors, 
delay lines and varicaps. Transistors will operate 
in HEATHKIT TVs. Schematics and semiconductor 
cross reference supplied upon request. Total price 
including shipping is $15.00. Write to Madison 
Electronics Company Inc., P. O. Box 369, Madison 
Alabama 35758 for a free brochure. 


YOUR AD belongs here too. Commercial ads 35* 
per word. Noncommercial ads 10* per word. 
Commercial advertisers write for special discounts 
for standing ads not changed each month. 
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ELECTRONIC DISTRIBUTORS your 

Tower and Antenna Headquarters has 
the complete Cushcraft line in stock. 


Cushcraft' S popular 11 ele¬ 
ment yagi — Model 147-11. i 
This unit, a descendant of an 
industry standard, has been cut | 
for FM and vertical polarization. 
Boom • 144" 

Longest El. • 40" 

Gain • 13.2 dB 

F/B Ratio • 28 dB i 

Freq. • 146-148 MHz 

Ringo Ranger from Cushcraft 

the one eighth wave phasing stub 
and three half waves in phase con¬ 
centrate your signal at the hori¬ 
zon for super signal strength! 

Model ARX-2: 100 watts. 137-160 
MHz. 

Call, write, or come in today to discuss 
the optimum antenna for your station. 

ELECTRONIC DISTRIBUTORS, INC. 

I960 Peck Muskegon, Ml 49441 
Tel: 616-726-3196 TELEX: 22 8411 


Counter 

Preamp 




COUNTER PREAMP with 20dB gain and 
proximity probe measures oscillator 
frequency without actually touching circuit 
components, does not pull oscillators off 
frequency. Battery powered by 3 pencells. 
BNC connectors. With probe, less batt.. ppd 
USA. Foreign add $5.00. 


VHP Preamp, 100 KHz to 200 MHz $35.00 
UHF Preamp, 1 MHz to 500 MHz $49.00 


«^ PAGE - L * lE . CTRON, ^ s i 

1 r'r'r “ N1 7 co J j * ,t j s I 

6742-C Tampa Ave. Reseda, Ca. 91335 
(213) 342-2714 


\l Aha, the SECRET of PC Board 
IS success finaUy revealed. A perfectly 
in balanced lighting tool combining 
XU magnification with cool fluorescence. 
XU Excellent for fine detail, component 
X* assembly, etc. Lens is precision 
\S ground and polished. 

Jr Regularly $67.00. Now, over 30? 
■ discount (only $46.00) to all li- 
gp censed Hams, verified in Callbook. 
Uses T-9 bulb (not supplied). 

Include $3.00 U.S. postage, or $4.00 in 
Canada. $5.00 elsewhere. California Res¬ 
idents include 6? sales tax. 

Or send stamped envelope for free bro¬ 
chure of other incandescent or fluorescent 
lamps suitable for all engineers, archi¬ 
tects, students, etc. 

Mastercharge and BankAmericard accepted 

D-D ENTERPRISES 

DEPT. A. P.O. BOX 7776 
SAN FRANCISCO. CA 94119 


' December 1975 

Dear Customer, 

1975 has been one very busy year for us. 

Naturally, we are continually looking for 
bigger and better values to offer. Mix that 
effort in with moving our business to a 
new location and completely reorganizing 
our stock and you have an idea of why 
there have been some delays in serving 
you. Please accept our sincere thanks for 
bearing with us during this transient period. 
Now we’re squared away and it’s back to 
business. Try i is. You'll be glad you did. 

Merry Christmas and a Happy New Year! 
Yours truly, 

Gene Korpela 

Hauskaa Joulua 
Buon Natale 


Joyeux Noel 

m. (uein/chenker 

> electronic specialiies-BOX 353, IRWIN, PA 15642 
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itft tl?r angrl anib unto them, 
Jrnr not: for, brljolft, !• 
bring gou gnob tibinga of 
great iog, uiljieh aboil br to 
ail people. 

JFor unto you ie horn tljfa bay, in tl|r 
rity of Hauib a §aoiour, iul|irlj ia (Cljriat 
tljr £orb. 

...Anb tljr alfepherba rrturnrb, glorify¬ 
ing anb praiaiug Oiob for ail tl?r tljiuga 
that tl?ry i?ab ijrar^ anb arm, aa it iuaa 
tolb unto them. 

Cube 12: 10, 11 anb 20_ 


We, too, praise God 
for his blessings and 
wish all of you a 
joyous Christmas, 


Denffon- 

Radio Co., Inc. 

2100 Enterprise Parkway 
Twinsburg, Ohio 44087 
\ (216) 425-8073 


MEMORY 

82S1Z9 

1024 bit R0M(256x4 PROM) 2N3565 

-access time 50 NS 30 y g et 

-Power dissipation .5 MW/BIT 500 m*. 
-Tri-state output 

-Field progranmable Each 

-16 pin DIP 

Each $5.00 8 for $34.95 pa 


2N3565 NPN TO-106 
30v Beta 150 min. 


Each S.15 
10 pak $ 1.00 


DIP RC NETWORKS a 

i 14 and 16 pin IC packages containing * 
k precision resistors and capacitors. ■“* 

\ NO SCHEMATICS AVAILABLE 

^ Sample Indicates most contain 10 to 
15R and 1 or ?C. 

Assortment of 15 $1.00 


VOLTAGE REGULATORS T0-3 


1 AMP POSITIVE 


1 AMP NEGATIVE 





EACH 

10 PAK 



EACH 

10 PAK 

LM 309K 

5V 

51.25 

510.00 

LM 320 

5V 

51.95 

$17.50 

7806 

6V 

1.50 

13.00 

LM 320 

5.2V 

1.95 

17.50 

7812 

12V 

1.95 

17.50 

LM 320 

12V 

1.95 

17.50 

7815 

15V 

1.95 

17.50 

LM 320 

15V 

1.95 

17.50 

782b 

24V 

2.25 

20.00 






YEAR-END SALE! 

With a $?5 nreoaid order we'll Include a 
CT5001 4-functlon, 1? diolt calculator IC 
with data. _ 


All merchandise is new unused surplus CPNQ FOR 

and Is sold on a money back guarantee —-—— 

Five dollar minimum order. Free first CDCC Cl YFR 
class postage on all orders. Callfor- rnLfc rLI L - 
nla residents please add sales tax. 


P.O. Box 4177*3 Sacramento. CA 05841 



NOW — PROGRAMMABLE 
ELECTRONIC KEYER 

COMPLETE KIT 
ONLY (59.95 ppd. 
ASSEMBLED (79.50 ppd. 

FEATURES: Dot and Dash Memory, Two Inde¬ 
pendent 256 Bit Memories, Keys up to —150V, 
Self Completing Char. 6 to 60 WPM, lambic 
Keying. Does not Include paddle. 

NEW ENGLAND DIGITAL ELECTRONICS 

BOX 684 KENMORE STATION 
BOSTON, MA. 02215 


ELPROCON 
1 WATT 2 METER TRANSMITTER 


2 CHANNEL OPERATION 
FREQUENCY RANGE 144-148 MHt 
1 WATT MINIMUM POWER OUTPUT 
® 12.5 vdc 

50 OHM RF OUTPUT IMPEDANCE 
8X MULTIPLICATION FACTOR 
NARROW BAND FM ± 5 KHZ 
RUGGED BALANCED EMITTER OUTPUT 
TRANSISTOR 

SIZE 3%" L X 1%" W X 1” H 
TESTED & FULLY ASSEMBLED 
(Lets xlals) 

(32.95 price includes all postage fees 


ELPROCON 

DEPT. DS . 1907 W. CAMPBELL 
PHOENIX. ARIZONA 85015 
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1 don the feEAC tCOMBi R 

INI! I T' iVVH^ 


11th 

Annual 


Amateur Radio's Prestige Convention 

January 8-11 


DEL WEBB’S HOTEL 


LAS VEGAS, NEVADA 


Special Hotel Sahara Safari 
Airfare Packages 
from selected cities 


SEE OUR AD IN THE FLEA MARKET — PAGE 99 FOR COMPLETE DETAILS 






Wjjjr 







SAROC 

Box 945, Boulder City, Nev. 89005 











a NEW antenna principle 

PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT W0MBH — K.”AST — K8VRM 




BEAM 

ANTENNA 



uuvj u Tssssarijas 

A COMPLETE!. Y NEW ANTENNA 

Here is an ultra compact beam antenna which can be tuned 
to any frequency between 7.0 and 14.5 MHz. Weighing only 
18 lbs. this antenna may not outperform a full sized 
beam but it sure will give you your share of DX and state¬ 
side contacts. Will handle 1 KW over a 100 kHz bandwidth. 

• Fully weather proof • Hi Q. attenuates harmonics 

• Mounts easily on TV masting • Comes assembled & tested 

• Figure 8 pattern kits icmo *74.50 

LITTLE GIANT MODEL 100X1000-40 $149.50 

Other models available for 10. 15 & 20 meters Add $3 trans. 

Little Giant Antenna Labs, Box 245, Vaughnsville, Ohio 45893 

Subsidiary “Apollo Products” Village-Twig Co 

419-646-3495 


FOR THE ULTIMATE ANSWER 

to your Communications needs contact us NOW! We are 
distributors for multiple lines of Amateur and Two-Way 
Radio Products. Call or write for information. Dealer 
inquiries invited. 

SAGAL ELECTRONICS INC. 

P. O. BOX 117 
ROSELLE PARK, N. J. 07204 
201-289-2390 



10 CHANNEL SCANNER 

For All Regency HR series 2, 2A, & 2B 
MT-15, MT-25, & AQUAFONE Transceiver 
FEATURES: 

• Selectable Priority Channel 
(Selected By Channel Selector Switch) 

• 10 Second Delay Before Scan Resumes After Transmit 

• 2 Second Delay Before Scan Resumes After Signal Loss 

• Plugs Into Existing Crystal Sockets. Simple 5 Wire 
Hook-Up Without Major Modification To Radio 

• Simple Modification For Selective Channel Bypass 

• Optional Digital Channel Display 

SCANN 10B 10 Channel Scanner $52.50 

(Wired Only) 

OlOB Digital Channel Display $21.75 

(Wired Only) 

NET PRICE FOR BOTH $74.25 

HR-2B With Both Installed . $299.99 

6T-HR2-3 Crystal Deck (6 more FQ's in HR2, 
HR-2A) Kit $11.50. Wired $15.50 

HF 144 U MOSFET Preamp 

Kit $11.95. Wired $17.95 
MOTOROLA METRUM II IN STOCK — Write for Information 


Topeka FM Communications & Electronics 

125 Jackson 
Topeka, Kansas 66603 
913-233-2343 


Webster 

radio I 

Everything from Set to Signal 1 
2602 E. Ashlan, Dept. H 
Fresno. Calif. 9372b 
(209) 224 51 1 1 


FREE gift! Just for 
writing for your free 
YAESU catalog. 


F T101F S/49 00 

with New Speech Hfoccssor 


YOUR BEST BUY IN KITS 

Freq. Counter Kit - 0-300 MHz $99.00 
Freq. Counter Kit - 0-500 MHz $139.00 

Basic Clock Kit - full 6 digit $17.95 

Calculator Kit, 9 function, 8 digit 

readout — with memory $17.95 

Electronic Dice Game Kit $10.95 

Function Generator Kit $10.95 

Various other kits and electronic com¬ 
ponents available. Send SASE for flyer. 

Hal-Tronix 

P. O. BOX 1101 SOUTHGATE. MICH. 48195 
(313) 285-1782 


WANT TO WORK THOSE SPLIT 
CHANNELS WITH YOUR ICOM 1C 230? 

Contact us NOW for a set of three crystals 
that will let your IC-230 do the job on the 
standard 15 kHz split channels. Guaranteed 
crystals by Sentry. Set of 3 regularly $17.85. 
NOW only $14.50 per set if you mention 
where you saw this ad. 

CFP Communications 

Division of CFP Enterprises 

211 NORTH MAIN STREET 
HORSEHEADS, NEW YORK 14845 

Phone: 607-739 0187 
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MODEL KR50 

• SUPERLATIVE "FEEL'' 

5 SO GRMS PADDLE FORCE 

• AUTOMATIC OR 
MANUAL WEIGHTING 

• DIT AND DAH MEMORIES 
WITH SEPARATE DEFEATS 

• "STRAIGHT KEY" OVERRIDE 
FOR QRS OR TUNE UP 

• GUARANTEED FOR LIFE 
BEARING PIVOTS 

A sparkling new keyer with a 
host of exciting features. A 
powerful aid to cleaner, more 
articulate CW that is relaxing to 
use and a joy to copy. 

The paddle assembly will delight the CW purist 
as well as the recent graduate from a bug or 
hand key The superlative "feel" is attained by 
a magnetic return force, instantly adjustable to 
exactly the right touch for you. 

Weighting, the ratio of dit and dah (bits) lengths 
to the spacing between them, is either automa¬ 
tically or manually varied In the automatic posi¬ 
tion, it is programmed to lengthen the bits at slow 
speed for enhanced smoothness and decrease them 
as you advance the speed, for highest articulation. 
Or, it can be adjusted to a constant value. 

The KR50 is versatile Dit and dah memories are 
provided for full iambic (squeeze) keying. Either 
dit or dah. or both, may be turned off for opera¬ 
tion as a conventional type keyer. Self-completing 
characters at all times. 

A convenient "Straight key" is built-in for QRS 
sending or tuneup Also an internal side tone and 
115VAC/12VDC operation is provided. 

The KR50 is designed to have a permanent place 
in your shack for the years, perhaps decades, 
ahead An investment in the enjoyment of CW. 

PRICE $110.00 


WHAT’S THE MOST VALUABLE 
TOOL IN BUYING USED HAM GEAR? 



KR2U-A 

Paddle has unique principle 
with excellent feel for rhyth¬ 
mic CW Characters are self- 
completing Bit weighting is 
optimized for normal speeds 
Manual hey button conve¬ 
niently located for hand 
sending Side tone signal. 
Reed relay Plug in circuit 
boards 115VAC or 6 to 14 
VDC HWD 2 Vi " X AVi" X 
8W\ Wt. 2Vi lbs 

PRICE $67.50 


This is the paddle mechanism 
used In the KR50 Requires 6- 
14 VDC for adjustable electro¬ 
magnetic paddle return force. 
Adjustable contact spacing 
For iambic or conventional 
heyers 'Straight key" but¬ 
ton Housed in an attractive 
metal case with cream front 
panel, walnut vinyl top Size 
2" X 4" X 6". Wt 1 Vi lbs 

PRICE $25 00 


Similar to the KR20A but The paddle used in the KR20A 
without monitor signal and Single paddle for non-iambic 
AC power supply A great heyers Straight hey" button 
value For 6 14 VDC operation conveniently located, cream 


Size HWD 2" X 4" 
Weight IV? lbs. 


aluminum case with walnut 
vinyl top Size ? “ X 4" X 6". 


PRICE $38.50 We,ght lV2 ,b r 


Jteim-tecinc 

■ ■ V. ■■ SEVIERVILLE. TENNESSEE 37*6? 

EXPORT 57T5 LINCOLN AVE CHICAGO. ILL 60646 


PRICE $15.00 


THE 


-ill LIST 


Send 20c coin or stamps to 

IllIVtHS £• SELLERS — BIG LIST 
Box 73, Boston, Mass. 02215 


DIGITAL CLOCK CASE — WALNUT 

If you '* into • loctroniL hit* you'* into dock* Pul Ih* Knith 
in* louchrs on you* cloth wilh OU» litjufiliilly d*%i|(i '• ' *ol»d 
walnut c«m Slyl«l to cntianc* a"» de> t" !*>•* * tome* with 
K'*'* *'«» Polaroid *d1ar At <.omn>odair% ilocht up to 3 W • 
S* 11 ■ 1 *. M D A N L.ift* ti» Vjil uflr*» aacoplHjiiwI value 
unit tr>* line*? quality Oi»p’ay that cloch you worked %o hard to 
build in a (itr icvgnfii to give trial ptole*»<onal look Posi.tgr 
p'« pant o»d«' Shipped va»«e day received 

only 111 95 

DAN GIFTS BY MAIL 

P O BOX ?8SO 2 • DALLAS. TEXAS 7S2?§ 



TIRED oe CRANKING? 

MOTORIZE YOUR TOWER WITH OUR ELECTRIC HOIST/WINCH 

• STURDY-RELIABLE-EASILY INSTALLED *mc 

• V4-TON LOAD HANDLING CAPACITY SldD 

TOWTEC CORP. Dept. H-2 

118 ROSEDALE RD., YONKERS, NY 10710 Tel. (914) 779-4142 














FROM SOUNDj 

R 


■i *] »J fci J F-V4 4*1 


ALDELCO SEMI-CONDUCTOR SUPERMARKET 
December Specials 

METER SENTRY-PROTECTS METER MOVEMENTS, 2Ua 
to 5Ma .99 

Full Wave Bridges 

200 Volt 2 amp .49 

200 Volt 10 amp 2.49 

200 Volt 25 amp 2.99 

Stud Mounted Rectifiers 

50 Volt 40 amp 1.19 

200 Volt 40 amp 1.59 

750 Volt 40 amp 1.99 

10 2 amp Rectifiers .99 

10 2N2904 or 2N2906 .99 

10 Assorted Zeners 1.98 

100 Rectifiers Assort. 3.95 

MM5314 Clock Chip $5.50 MM5316 Alarm $7.50 

10 Germanium Diodes 1N34 .99 

10 Silicon Diodes 1N4148 .99 

All Items Postpaid S5.00 Minimum Order Send for Flyer 
ALDELCO, P.O. Box 341H, Lynbrook, N.Y. 11563 


WHY USE LESS THAN THE BEST? 

The Quality designed and built into this 
M-Tech Amplifier allows us to include our 
famous ONE YEAR WARRANTY! 


MODEL P50AI " 

Mode: Class C for CW and FM 
DC Input: -fl3.6 V DC & 8 amps for rated 
output 

RF Input: 13 watts 140 165 MHz 
RF Output: 40-60 watts 140-165 MHz 
Load Sensitivity: internally protected for any 
VSWR 

Connectors: low loss 5012 BNC 
COR switching w/LED indicator 
Spurious output filter 

Unique Low frequency negative feedback 
circuit 

Send SASE for info • add'l models 

$139.00 ppd c °g‘j n » n ‘ a| 


ORDER TODAY FROM: 

M*Tech Engineering, Inc. 

Box C, Springfield VA 22151 (703 ) 354 0573 

M-TECH . .. The Quality Company 


Call me at 
(714) 745 1971 


I wiTTTm mI 


tt* i'iaa 



lal Residents 




DIPOLE ./ANTENNA CONNECTOR 

/-—HYE-QUE (HQ-1) dipole connector 
f° / 7 hes coax SO-239 socket molded into 
I y glee* tilled plaktic body to accept 

\- COa * Pt-2b9 plug on leadline. Drip 
cap keeps coax fittings dry Inttruc 
tton* included Guaranteed At your 
M S dealers or $3.95 postpaid. Com- 

pnnion insulators 2/%.99. 

BUDWIG MFG. Co. PO Bo« 97H. Ramona. CA 92065 


PARTS 


IN STOCK 
MILLEN 
JOHNSON 


HAMMARLUND 
AND OTHERS 


Roller Inductors for KW Transmatch 
28/rh (10-160M) (Johnson #229-203) 

$32.00 

Prices FOB. Excess Transportation Refunded 

G. R. WHITEHOUSE & CO. 

Newbury Drive Amherst, N. H. 03031 
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JAMES ELECTRONICS 

P 0 BOX 822 BELMONT. CALIFORNIA 94002 
(415) 592 8097 


WALL or T.V. DIGITAL CLOCK 

12 or 24 Hour, 25' VIEWING DISTANCE, Walnut Case-6" x 3" xl'.' 
Hr. & Min.-6” High, Seconds-3" High 
Kit-All Comp. & Case - $34.95 H 

Wired & Assembled - $39.95 j 


POCKET CALCULATOR KIT 

5 function plus constant-addressable memory with 
individual recall 8 digit display plus overflow- 
battery saver-uses standard or rechargeable batteries— 
all necessary parts in ready to assembly form- 
instructions included. 3"x 5%" yT\ 

SPECIAL $12.95 each 

OPTIONS- 115VAC Transformer.4.95 each 

6 each "N” Alkaline Batteries .... 1.95 lot 


ELECTRONIC ROULETTE 

Complete kit 
with all 
components 
case and 
transformer. 


8" x 8" x 1" 

A 56 page book on the facts 
of Roulette included. < 


$29.95 Per Kit 


i» It me! .1 (VIAN3 readout to 
V Of the following states l>v these 
♦II-I I LOW)-o IPULSEI-P The 


LOGIC PROBE 




ELECTRONIC CRAPS 



Complete kit 
with all 
components 
case and 
transformer 


printed circuit board 


$9.95 Per Kit 


MINI POWER SUPPLIES 

These power supplies otter small size, with a wide choice ot voltage outputs. 
They are all capable ot delivering 300mA and have dimensions ot 1" x 1" x 3". 
The voltages available are +5V, -5V, +6V. ~6V, +12V. -12V. All ot these units 
easily assemble in less than a half an hour, because of the fiberglass printed 
circuit board construction. Please specify voltage when ordering. 


$9.95 per kit 


LOW COST DIGITAL CLOCK KIT 

3th ei companies have offered a low cost digital clock kit. but do not ofler 
mportant extras such as, printed circuit boards, power supplies cases, etc. We 
at James are doing just the opposite by offering a complete clock kit, that 
includes everything down to the line cord. This kit uses .25" FNO 70 displays, 
for HOURS, MINUTES, and SECONDS, in conjunction with the MM5314 clock 
chip. The printed circuit board is of high quality fiberglass, which is plated. The 
case is a 6 x I 1 /? x f walnut case with a plexi glass front, and is similar to the one 
in our TV WALL Digital clock, ft is available without the case for $16 95 


$19.95 per kit. 



A 56 page book on the facts L --- 1 

of Craps included. $ 19.95 Per Kit 


Satisfaction Guaranteed. $5 00 Min. Order. U.S. Funds. 
Add $1,25 for Postage — Write for FREE 1976 Catalog 
California Residents — Add 6% Sales Tax 

0/?MSS 

P OT BOX 822, BELMONT, CA. 94002 
PHONE ORDERS - (415) 592-8097 


WANT TO TRADE BINDERS? 

Got more small sized HAM RADIO 
Binders than you can use? 

Now with our new large sized mag¬ 
azine starting in January we'll trade any 
extra small sized (6" x 9") binders for 
our new large sized binders for just 
$1.00 ($2.00 foreign) per binder ship¬ 
ping and handling. 

Send in any extra binders in new, 
unused condition still in their original 
shipping carton along with the wires 
and date labels plus $1.00 per binder. 
We'll ship you a brand new large 
binder for each small one returned. 

Hurry though, this offer is valid only 
through January 31, 1976. 

HAM RADIO 

GREENVILLE, NH 03048 


MAKE 

PROFESSIONAL LOOKING 
PC. BOARDS FAST 
AND EASY 


•SENSATIONAL 

• REVOLUTIONARY 

• FANTASTIC 


SMMP-JT 


faWHf 



Reduces Printed Circuit Bo.inJ A-i Work From 2. Hours to 10 M 


Simple as A.B.C. 

.C Board B . U«« Pan to Inlaiconn 


SE-2 KIT CONTAINS ADDITIONAL STAMPS: 



M-TECH 

ENGINEERING, INC. 

BOX C 

SPRINGFIELD, VIRGINIA 22151 
703/354-0573 























SUGGESTIVE? SURE! 


TNI DELUXE PORTA MX ROT ORLY IUGCESTS BUT 


ATTRACTIVE PACKAGE 
DURABILITY PLUS 
OPERATION ANYWHERE 
FULL POUR 
OVERNIGHT RECHARGING 


PORTAPAK IS THE ACCESSORY THAT MAKES 


YOUR MOBILE RADIO REALLY PORTABLE 


AVAILABLE FOR MOST FM TRANSCEIVERS AT 


$b9 95 WHICH INCLUDES CHARGER 


PORTA-PAK P.O.BOX 67 


SOMERS, Wl. 53171 


SST T-1 RANDOM WIRE ANTENNA TUNER 

All bind operation (lO lO met art) with mot* 
»»» feoOom length wfee. 200 Will POMI c«p 
ability. ideal for portable or home operation A 
most for f ield (ley. Sift ]■]/!. Built 

in noon tune up indicator Guaranteed for *0 

J — ■ --deyt Compact eaty lo ute only ;4.tS 

pottpaid (Add Seiet Tee in Cefif.l 

SST ELECTRONICS. P.O. BOX 1. LAWNDALE. CA. 90260 


FILTRON Mobile Noise Filter — handles 
30A, 12V w/reverse polarity protection. 
Multi-wound toroid pi-filter really does the 
job, $19.50. FREE notes on mobile noise 
reduction. 

D. R. CORBIN MFG. CO. P. O. Box 44 

North Bond, Oregon 97459 


DUPLEXER KITS 

PROVEN DESIGN. HUNDREDS SOLD IN US, CANADA, 
EUROPE. CONSTRUCTION WELDED ALUMINUM 1RIDITE 
& SILVER PLATED. SEE JAN 74 QST RECENT EQUIP¬ 
MENT ALL PARTS PROFESSIONAL QUALITY EVERY¬ 
THING SUPPLIED. NO SPECIAL TOOLS. RECEIVER & 
TRANSMITTER CAN BE USED FOR TUNE UP. 

MOD. 62-1 6 CAVITY 135 165 MHz POWER 250W 
ISOLATION GREATER THAN lOOdB 600 kHz. 
INSERTION LOSS 9 dB MIN. TEMP STABLE 
OVER WIDE RANGE PRICE $349.00 

MOD. 42-1 4 CAVITY SAME AS 6 CAVITY EXCEPT 
ISOLATION GREATER THAN 80 dB 600 kHz 
INSERTION LOSS 6 dB MAX. PRICE $249.00 

NORTH SHORE RF TECHNOLOGY 

Exclusive Distributor TUFTS Radio 
386 MAIN ST.. MEDFORD, MA 021S5 
61 7-395-8280 


CURTIS KEYER 
CHIP “£"$ 7.95 


8043; 1C only, 50-up group rate .$ 7.95 

8043-1; 1C. Kb, Manual .$ 24.95 

8043-2; Seml-Ut .S 49.95 

Add tor air pottage and handling ... S 1.50 
(See Feb 75 CQ and Apr 75 HR articles) 

KB4200 Keyboard Keyer (Oct 74 QST) ... $549.95 
EK420/KM420 Keyer/Memory (Oct 73 QST) $439.90 
EK430 CMOS Keyer (uses 8043 chip) .... $124.95 
IK440 Instructokeyer (Jun 75 "73") .$224.95 

CURTIS ELECTRO DEVICES, Inc. |~ 

(415) 964-3136 

Box 4090. Mountain View. Cal 94040 


SUBAUDIBLE GENERATOR 


- FM 


e tneepenvve muMi tone tyMem 

• Loedfitcetun tewwave 

• JUfentabte lo any freq ,9i 
750 Hx) Lower freq avert 

• Bugged pfaaltc encased 

• Eecettenl Iraq etaMity 
over lamp A voltage 

a Input « MV DC unregulated 

me# 19 V5 

Freq vet al factory $00 
CaM ret la i I JO 

Send foe app nofee 


$• b* • <n 


Lyt* Product* 

P O Boa 70S] 
Santa Clara CbM 
94051 


FROM AMPLIFIERS ... TO ANTENNAS 

^ 9 ur needs are b*sr served by considering SPECIALTY COMMUNI- 
CATIONS SYSTEMS as your source for equipment. Experience as 
an Amateur along with a genuine interest in the features you need 
are combined with years of design and manufacturing experience. 
The end result is evident in the features listed, many of which are 
not available elsewhere. 


• Selectable bias • Linear Class AB for SSB, 

Class C for FM. 

• Variable T-R delay 

• SSB mode also usable for low power (<10W.) FM. 

• Solid State and microstrip construction. 

• No tuning across entire Amateur band. 

• Full VSWR and reverse voltage protection. 

SPECIALTY COMMUNICATIONS SYSTEMS 

4519 Narragansett Ave . San Diego. CA 92107 
714-222-8381 

Write now or contact your nearest dealer! 

(Dealer inquiries invited.) 


The DX ‘J' Antenna: 

• Gold-alodined aluminum radiators 

• Requires no ground plane 

• VSWR typ. 1.3:1 (146-148 MHz) 

• Handles 250 watts plus 

• Weight: 8 oz. 


SPECIAL INTRODUCTORY PRICE $24.95 

Accessory: IS' of RG-58/U w/connector $4.95 
Add for shipping & handling $2.50 

California residents add 6%. 

Louis N. Anciaux. WB6NMT DX 
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Great 
New 
Turn On 


Howard Microsystems 
introduces MOCO n, the newest 
and most etficient Morse Code 
translator in the state 
ot the art. 


r MOCO H ushers in a new generation of 

k T Morse Code readers Its central process- 

" | ing unit is combined with computer pro¬ 

grammed firmware totalling more than 

W 8.000 bits of memory, which permit 

MOCO H to translate standard alpha¬ 
numeric Morse Code, even punctuation, 
automatically. 

M if Simply connect MOCO II to the speaker 

" • leads and then just turn it on. No knobs, 

no adjustments. One switch calibration 
automatically determines and displays 
m sending speed 

MOCO n is not a kit. It’s completely 
-J.QCO 11 ■ assembled and tested, includes integral 

■ vl ■ power supply, parallel ASCII and Baudot 

• ** ■ outputs for existing display units. 

PRICE: $199.00 

„ V. ^ Available as options are a video display. 

or a teletype driver with 60 ma loop 
supplies. 

Order from Howard Microsystems. Inc.. 
6950 France Avenue South. Minneapolis, 
systems MN 55435 (612) 925-2474 

n - ,h ® n ® W ® St DISPLAY OPTIONS 

Morse coae A. Baudot Driver/Interface for TTY. $75.00 

he State B. Video Character Display with VHF TV 

Iff Modulator.$325.00 

(Kit.$175.00) 

All orders — add $2.75 shipping/handling 
HOWARD MICROSYSTEMS, INC. 


WANTED FOR CASH 



4X150 4CX1000 4-65 4-MO 

or 4 or 5CX1500 4 »?5A O# 4 400 

4CX250 1000 or 5000 or 4 1000 

Other tubes and Klystron* also wanted See HR last issue for 
other equip, required. 

The Ted Dames Company 

308 Hickory Street Arlington, N.). 07032 

(201) 998-4246 Nites (201) 998-6475 



GROTH -Type 


' COUNTS & DISPLAYS 
YOUR TURNS 
_ __ 


• 99.99 Turns ^ 

• One Hole Panel Mount A 

• Handy Logging Area 

• Spinner Handle Available 


AYSl 


Cote: 2x4"; shaft W"x3" 

Model TC2: Skirt 2H": Knob 1H 
Model TC3: Skirt 3": Knob 2H" 


P.O. Box 122, Itasca, III. 60143 

O _ 


PRICIS 

TC 2 - 

PASO 

17 00 

TC 3 - 

1 Somrm f S} - 

37.50 

11.00 

| AM SO 75 tor AM « l#3 | 


Learn the truth about your antenna. 
Find its resonant frequency. 

Find R and X off resonance. 

Independent R & X dials greatly simplify 
tuning beams, arrays. 

Compact, lightweight, battery operated. 
Simple to use. Self contained. 

Broadband 1 100 MHz. 

Free brochure on request. 

Order direct. S39.95 PPD U S. & Canada 
(add sales tax in Calif.) 
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SSB...CW...FM... 80-10...VHF...UHF 

cS>EU 31 . nficoMi - fly gain tefjlt* QcushcraR <&> 

PERSONALIZED SERVICE FOR ALL YOUR AMATEUR NEEDS 


New Equipment 
Transmitters 
Receivers 
Keyers 


Used Equipment 
Publications 
OSCAR Antennas 
Coax 

SPECTRONICS INC. 

1009 GARFIELD STREET 
OAK PARK, ILL. 60304 
(312) 848-6778 


FM Transceivers 
Preamps 
Mobile Antennas 
Beams 


THE 

ULTRA-BAL 2000 

NOW. 

•An astroenaly rugged, weather proof BALUN 1 

• Special Taf Ion insulation. May ba utrd 
wilb tunad linti and lunar*, 
i • With dipola insulator and hangup hook. 


ONLY $ 9.95ppd.Catata ratio; 

m At four dealer or ordor diroct 

K.E.Electronics bo« 1279.Tu«tm caiif.92680 


VHF/UHF C< PREAfcTpS ,S 

Ten meters through 432 MHz. A post card will bring our 
full 1975 Catalog. 


laboratories 


260 NW POLK AVE. 
CORVALLIS, OREGON 97330 
Telephone: 503-757-1134 


CASH for 2-WAY 

MOTOROLA, GE, RCA. ETC. EQUIPMENT 
MOBILES, BASES, PORTABLES, MOBILE-TELEPHONES 
REPEATERS, REMOTE CONTROLS, TONE EQUIPMENT 
2-WAY TEST EQUIPMENT 
Operational Units Only 
Commissions/Finders Fees 
CAL-COM SYSTEMS. INC. 

701-51A KINGS ROW, SAN JOSE, CALIFORNIA 95112 
Telephone 24 Hours 408/998-4444 


test for resonant 
resistance with an 
omega-t antenna 

noise —- 

bridge 

The Omega-t Noise Hi 

Bridge is an inexpen q* 

sive and flexible testing am m 

device that can effec ■ QHHH M 

tively measure antenna ■ 

resonant frequency and ■ 

impedance this unique * 

piece of test equip 1 . 

ment does the work of M 

more expensive devices 
by using an existing 
receiver for a bridge 

detector. There is no longer a need for power loss because 
of impedance mismatch. Get more details or order now! 

Model TE7-01 lor 1-100 MHz Range $29.95 
Model TE7-02 lor 1-300 MHz Range $39. 95 

^^^LECTROSPACE 

BY8TEMB, INC 

320 TERRACE VILLAGE. RICHARDSON. TEXAS 75080 
TELEPHONE (214)231-9303 

Sold at Amateur Radio Dealers 
or Direct from Electrospace Systems. Inc 


THE BRIMSTONE 144 

Automatic Electric 12 button pads and en¬ 
closures available NOW.__ 

Inquire about Nye Viking S.S. T/R Switch. 

We alto handle popular Nye Viking Super 

Squeeze Key. __ 

Ten-Tec equipment available. _ 

Used Amateur Gear — 2M, Novice. HF. 

Call or write for immediate assistance. 

COMMUNICATION SPECIALTIES INC. 

97 AMSTERDAM AVENUE 
P. O. BOX 471 WARWICK. R. I. 02889 

401-738-3287 


Call or write for six 
page color brochure on 
this popular 2 meter FM 
Transceiver. Two year 
warranty coverage. 


QUELL QRM QUICK 

In Your HW or SB Kit With Our 

SUPERFILTER-MKII 

Simple "Plug-In" replacement for the standard sideband 
filter practically doubles receive selectivity. 

SIGNAL MANAGEMENT SCIENCES 

LONG GREEN, MO. 21092 


test your skills on the 
“WHEEL OF FORTUNE” 


COMPLETE KITS 

i f; * ONLV $ 24.95 

Prepaid 

(A perfect Christmas gift for the man with everything) 

INCLUDES: 

Phenolic Case • Engraved Front 

Drilled P C. Board • All Necessary Components 

Detailed Instructions with Simulations 

HOSFELT ELECTRONICS 

224 OPAL BLVD.. STEUBENVILLE. OHIO 43952 
PHONE 614 264 6464 
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PR A 10/ 


We’ve Got POWER 

80 Watts for $93.00 


POWER is important on any band, even 2 meters. It 
means that they hear you, or they don't. 

Most 2 meter transceivers have 10 watts out and that’s 
enough tor local repeaters. But tor hams who want 
more than just a tew local contacts, you should hear 
RE POWER by PRA Industries. The PRA 10/80 ampli¬ 
fier will give your signal TALK POWER. It makes 10 
watts a BIG 80 WATTS. That’s the difference between 
being just one of the guys, and being the guy with the 
STRONG SIGNAL. BIG SIGNAL TALK POWER FOR 

80 R.F. Amplifier $93.00 just S93.00! 

Don’t forget our MINI AMP I KIT will give 
hand held units 25 watts of talk power 
too! 

Call our toll free number or see your 
local dealer and then PUT SOME 




1780 West 500 South 
Salt Lake City, Utah 84104 


POWER IN YOUR TALK! 


Call Toll Free 800-453-5717 


Crystal Products Co. 



HIGH STABILITY CRYSTALS 

• For Industrial, Commercial, Amateur & C.B. 

• Competitive prices, normally 1 week delivery. 

• All crystals shipped prepaid insured airmail. 

QUANTITY USERS CALL FOR QUOTES 
Write or call: 

WANDA BURCH 

CRYSTAL PRODUCTS CO. 

P. O. BOX "E" • COLLINSVILLE, OKLA. 74021 
918-371*4269 



R648/ARR-41 

RECEIVER 


Mini version of R-390A with many features of R390A 
Digital Readout: 500 kHz to 24.999 MHz 
1.4 kHz to 6 kHz Mechanical Filters 
Crystal Calibrator: 500 ohm Output. 17 tube*. 

Input: 28 Volt-115 V. 400 Hz - 250 V ® 100 MA 
Size: 8"xl7"x22". Weight: 34 lbs. 

Information iheet available 

Price: $199.50 tested: FOB Tucson, Arizona 

Kolar, INC. 

4484 E. TENNESSEE ST,. TUCSON. M 8S714 
TELEPHONE; AREA 602-325-3391 


FAST SCAN AMATEUR TELEVISION EQUIPMENT 


•SOLID STATE BROADCAST QUALITY PERFORMANCE 
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ham radio 
cumulative index 

1968-1975 


antennas and 
transmission lines 

general 

Antenna control, automatic azimuth/elevation 
for satellite communications 
WA3HLT p. 26, Jan 75 

Correction p. 58, Dec 75 

Antenna dimension (HN) 

WA9JMY p. 66, Jun 70 

Antennas and capture area 

K6MIO p. 42, Nov 69 

Antenna and control-link calculations for 
repeater licensing 

W7PUG p. 58, Nov 73 

Short circuit p. 59, Dec 73 

Antenna and feedline facts and fallacies 

W5JJ p. 24, May 73 

Antenna design, programmable 
calculator simplifies (HN) 

W3DVO p. 70, May 74 

Antenna gain, measuring 

K6JYO p. 26, Jul 69 

Antenna switching, solid-state 

W2EEY p. 30, Nov 68 

Anti-QRM methods 

W3FQJ p. 50, May 71 

Bridge for antenna measurements, simple 

W2CTK p. 34, Sep 70 

Cubical quad measurements 

W4YM p 42, Jan 69 

Dipole center insulator (HN) 

WA1ABP p. 69, May 69 

Diversity receiving system 

W2EEY p. 12, Dec 71 

Dummy load and rf wattmeter, low-power 

W20LU p. 56, Apr 70 

Dummy loads, experimental 

W8YFB p. 36. Sep 68 

Dummy load, low-power vhf 

WB9DNI p. 40, Sep 73 

Effective radiated power (HN) 

VE7CB p. 72. May 73 

Feedpoint impedance characteristics 
of practical antennas 

W5JJ p. 50, Dec 73 

Filters, low-pass, for 10 and 15 

W2EEY p. 42, Jan 72 

Gain vs antenna height, calculating 

WB8IFM p. 54, Nov 73 

GDO, new uses for 

K2ZSQ p. 48, Dec 68 

Grounding, safer (letter) 

WA5KTC p. 59. May 72 

Ground rods (letter) 

W7FS p. 66, May 71 

Ground systems, vertical antenna 

W7LR p. 30, May 74 

Headings, beam antenna 

W6FFC p. 64. Apr 71 

Hook, fine *n sinker (HN) 

WA4NED p. 76, Sep 68 

Horizontal or vertical (HN) 

W7IV p. 62, Jun 72 


Impedance measurements, nonresonant antenna 
W7CSD p. 46, Apr 74 

Insulators, homemade antenna (HN) 

W7ZC p. 70, May 73 

Isotropic source and practical antennas 

K6FD p. 32. May 70 

Measurement techniques for antennas 
and transmission lines 

W40Q p. 36, May 74 

Measuring antenna gain 

K6JYO p. 26, Jul 69 

Mobile mount, rigid (HN) 

VE7ABK p. 69, Jan 73 

Power in reflected waves 

Woods p. 49, Oct 71 

Reflected power, some reflections on 

VE3AAZ p. 44, May 70 

Reflectometers 

K1YZW p. 65, Dec 69 

Rf current probe (HN) 

W6HPH p. 76, Oct 68 

Rf power meter, low level 

W5WGF p. 58, Oct 72 

Sampling network, rf — the milli-trap 

W6QJW p. 34, Jan 73 

Smith chart, how to use 

W1DTY p. 16, Nov 70 

Correction p. 76, Dec 71 

Standing-wave ratios, importance of 

W2HB p. 26, Jul 73 

Correction (letter) p. 67, May 74 

Time-domain reflectometry, practical 

experimenter’s approach 

WA0PIA p. 22, May 71 

T-R switch 

K3KMO p. 61, Apr 69 

Voltage-probe antenna 

W1DTY p. 20, Oct 70 

high-frequency antennas 

All band antenna portable (HN) 

W2INS p. 68, Jun 70 

All-band phased-vertical 

WA7GXO p. 32, May 72 

Antenna, 3.5 MHz, for a small lot 

W6AGX p. 28, May 73 

Antenna potpourri 

W3FQJ p. 54, May 72 

Antenna systems for 80 and 40 meters 

K6KA p. 55, Feb 70 

Army loop antenna — revisited 

W3FQJ p. 59, Sep 71 

Added notes p. 64, Jan 72 

Beam antenna, improved triangular shaped 
W6DL p. 20, May 70 

Beam for ten meters, economical 

W1FPF p. 54, Mar 70 

Beverage antenna 

W3FQJ p. 67, Dec 71 

Big beam for 10 meters 

VE1TG p. 32, Mar 68 

Bobtail curtain array, forty-meter 

VE1TG p. 58. Jul 69 

Coaxial dipole, muUiband (HN) 

W4BDK p. 71, May 73 

Compact antennas for 20 meters 

W4R0S p. 38, May 71 
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Converted-vee, 80 and 40 meter 


W6JKR 

P- 

18, 

Dec 

69 

Cubical quad antenna design parameters 



k6opz 

P. 

55, Aug 

70 

Cubical-quad antennas, mechanical design of 


VE3II 

P- 

44, 

Oct 

74 

Cubical-quad antennas, unusual 
W1DTY 

Cubical quad, three-band 

P 

• s. 

May 

70 

W1HXU 

P 

22. Jul 

75 

Curtain antenna (HN) 

W4ATE 

Dipole, all-band tuned 

P- 

66, 

May 

72 

ZS6BT 

P- 

22, 

Oct 

72 

Dipole antennas on non-harmonic 




frequencies (HN) 

W2CTK 

P- 

72. 

Mar 

69 

Dipole beam 

W3FQJ 

Dipole pairs, low SWR 

P- 

56, 

Jun 

74 

W6FPO 

Dipole sloping inverted-vee 

P- 

42, 

Oct 

72 

W6NIF 

Double bi-square array 

P- 

48, 

Feb 

69 

W6FFF 

P 

32, 

May 

71 

Dual-band antennas, compact 
W6SAI 

DX antenna, single-element 

P- 

18. 

Mar 

70 

W6FHM 

P- 

52. 

Dec 

72 

Performance (letter) 

Folded mini-monopole antenna 

P- 

65, 

Oct 

73 

W6SAI 

Four-band wire antenna 

P 

32. 

May 

68 

W3FQJ 

P- 

53, 

Aug 

75 

Ground-plane, multiband (HN) 
JA1QIY 

Groundplane, three-band 

P- 

62, 

May 

71 

LA1EI 

P 

6. 

May 

72 

Correction 

P- 

91, 

Dec 

72 

Footnote (letter) 

P- 

65. 

Oct 

72 

High-frequency amateur antennas 




W2WLR 

P- 

28, 

Apr 

69 

High-frequency diversity antennas 




W2WLR 

p. 

28, 

Oct 

69 

Horizontal antennas, optimum height for 



W7LR 

P 

40, 

Jun 

74 


Horizontal antennas, vertical radiation patterns 


Mobile antenna, helically wound 
ZE6JP p. 40, Dec 72 

Mono-loop antenna (HN) 

W8BW p. 70, Sep 69 

Multiband dipoles for portable use 

W6SAI p. 12, May 70 

Phased array, electrically-controlled 

W5TRS p. 52, May 75 

Phased vertical array, four-element 

W8HXR p. 24, May 75 

Quad antenna, multiband 

DJ4VM p, 41, Aug 69 

Receiving antennas 

K6ZGQ p. 56, May 70 

Satellite antenna, simple (HN) 

WA6PXY p. 59, Feb 75 

Shunt-feed systems for grounded verticaJ 
radiators, how to design 

W40Q p. 34, May 75 

Simple antennas for 40 and 80 

W5RUB p. 16, Dec 72 

Simple 1-, 2- and 3-band antennas 

W9EGQ p. 54, Jul 68 

Sloping dipoles 

W5RUB p. 19, Dec 72 

Performance (letter) p. 76, May 73 

Small-loop antennas 

W4YOT p. 36, May 72 

Stub bandswitched antennas 

W2EEY p. 50, Jul 69 

Suitcase antenna, high-frequency 

VK5BI p. 61, May 73 

Tailoring your antenna, how to 

KH6HDM p. 34, May 73 

Three-band ground plane 

W6HPH p. 32. Oct 68 

Triangle antennas 

W3FQJ p. 56, Aug 71 

Triangle antennas 

W6KIW p. 58, May 72 

Triangle antennas (letter) 

K4ZZV p, 72, Nov 71 

Triangle beams 

W3FQJ p. 70, Dec 71 

Unidirectional antenna for the low-frequency 
bands 


WA9RQY 

P- 58, 

May 

74 

GW3NJY 

P- 

61, 

Jan 

70 

Inverted-vee antenna (letter) 




Vertical antenna radiation patterns 




WB6AQF 

P 66, 

May 

71 

W7LR 

P 

50, 

Apr 

74 

Inverted-vee antenna, modified 




Vertical antenna, low-band 





W2KTW 

P- 40, 

Oct 

71 

W4IYB 

P 

. 70, 

. Jul 

72 

Large vertical, 160 and 80 meters 



Vertical antenna, three-band 





W7IV 

p. 8, 

May 

75 

W9BQE 

P- 

44, 

May 

74 

Log-periodic antenna, 14, 21 and 

28 MHz 


Vertical antennas, improving performance of 


W4AEO 

P. 18, 

Aug 

73 

K6FD 

P- 

54, 

Dec 

74 

Log-periodic antennas, 7-MH2 




Vertical antennas, performance characteristics 

W4AEO 

P- 16, 

May 

73 

W7LR 

P- 

34, 

Mar 

74 

Log-periodic antennas, feed system for 



Vertical beam antenna, 80 meter 





W4AEO 

p. 30. 

Oct 

74 

VE1TG 

P 

26. 

May 

70 

Log periodic antennas, graphical design 



Vertical dipole, gamma-loop-fed 





method for 




W6SAI 

P- 

19, 

May 

72 

W4AEO 

P. 14, 

May 

75 

Vertical for 80 meters, top-loaded 





Log-periodic antennas, vertical 




W2MB 

P- 

20, 

Sep 

71 

monopole, 3.5 and 7.0 MHz 




Vertical radiators 





W4AEO 

p. 44, 

Sep 

73 

W40Q 

P- 

16, 

Apr 

73 

Log-periodic beams, improved (letter) 



Vertical, top-loaded 80 meter 





W4AEO 

p. 74, 

May 

75 

VE1TG 

P- 

48, 

Jun 

69 

Log-periodic beam, 15 and 20 meters 



Vertical-tower antenna system 





W4AEO 

P 6, 

May 

74 

W40Q 

P- 

56, 

May 

73 

Log periodic feeds (letter) 




Whips and loops as apartment antennas 



W4AEO 

P 66. 

May 

74 

W2EEY 

P- 

80, 

Mar 

68 

Log-periodic, three-band 




Windom antenna, four-band 





W4AEO 

P- 28, 

Sep 

72 

W4VUO 

P- 

62, 

Jan 

74 

Long-wire multiband antenna 




Correction (letter) 

P- 

74, 

Sep 

74 

W3FQJ 

P- 28. 

Nov 

69 

Zepp antenna, extended 





Loop receiving antenna 




W6QVI 

P- 

48, 

Dec 

73 

W2IMB 

p. 66. 

May 

75 

160-meter loop, receiving 





Correction 

p. 58, 

Dec 

75 

K6HTM 

P 

46. 

May 

74 

Low-mounted antennas 




160 meters with 40-meter vertical 





W3FQJ 

P- 66. 

May 

73 

W21MB 

P- 

34. 

Oct 

72 
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vhf antennas 


Antennas for satellite communications, simple 
K4GSX p. 24, May 74 

Circularly-polarized ground-plane 

antenna for satellite communications 
K4GSX p. 28, Dec 74 

Collinear antenna for two meters, nine-element 
W6RJO p, 12. May 72 

Collinear antenna (letter) 

W6SAI p. 70, Oct 71 

Collinear array for two meters, 4-element 

WB6KGF p. 6, May 71 

Collinear antenna, four element 440-MHz 

WA6HTP p. 38, May 73 

Collinear, six meter 

K4ERO p. 59, Nov 69 

Corner reflector antenna, 432 MHz 

WA2FSQ p. 24. Nov 71 

Cubical quad, economy six-meter 

W6DOR p. 50, Apr 69 

Ground plane, 2-meter, 0.7 wavelength 

W3WZA p. 40. Mar 69 

Ground plane, portable vhf (HN) 

K9DHD p. 71, May 73 

J-pole antenna for 6-meters 

K4SDY p. 48, Aug 68 

Log-periodic, yagi beam 

K6RIL, W6SAI p, 8, Jul 69 

Correction p. 68, Feb 70 

Microwave antenna, Low-cost 

K6HIJ p. 52. Nov 69 

Mobile antenna, magnet-mount 

W1HCI p. 54, Sep 75 

Mobile antenna, six-meter (HN) 

W4PSJ p. 77, Oct 70 

Moanbounce antenna, practical 144-MHz 

K6HCP p- 52. May 70 

Parabolic reflector antennas 

VK3ATN p. 12, May 74 

Parabolic reflector element spacing 

WA9HUV p. 28, May 75 

Parabolic reflector gain 

W2TQK p. 50, Jul 75 

Parabolic reflectors, finding the focal length (HN) 
WA4WDL p, 57, Mar 74 

Parabolic reflector, 16-foot homebrew 
WB6IOM p. 8, Aug 69 

quad yagi arrays, 432- and 1296-MHz 

W3AED p. 20, May 73 

Short circuit p. 58, Dec 73 

Simple antennas. 144-MHz 

WA3NFW p. 30, May 73 

Switch, antenna for 2 meters, solid-state 

K2ZSQ p. 48, May 69 

Two-meter antenna, simple (HN) 

W6BLZ p. 78, Aug 68 

Two-meter fm antenna (HN) 

WB6KYE p, 64, May 71 

Two-meter mobile antennas 

W6BLZ p. 76, May 68 

Vertical antennas, truth about %-wavelength 
K0POK p- 48, May 74 

Added note (letter) p. 54, Jan 75 

Vhf antenna switching without relays (HN) 

K2ZSQ p, 76, Sep 68 

Whip, 5/8-wave, 144 MHz (HN) 

VE3DDD p. 70. Apr 73 

Yagi. 1296 MHz 

W2CQH p. 24, May 72 

10-GHz dielectric antenna (HN) 

WA4WQL P- 80, May 75 

144-MHz vertical, %-wavelength 

K6KLO p. 40. Jul 74 

144-MHz antenna. Vs-wavelength 
built from CB mobile whip (HN) 

WB4WSU p. 67. Jun 74 

432-MHz OSCAR antenna (HN) 

WUAA p, 58, Jul 75 

1296-MHz Yagi array 

W3AEO p. 40, May 75 


matching and tuning 

Antenna coupler for three-band beams 

ZS6BT p. 42, May 72 

Antenna coupler, six-meter 

K1RAK p. 44, Jul 71 

Antenna impedance transformer for 
receivers (HN) 

W6NIF p. 70, Jan 70 

Antenna matcher, one-man 

W4SD p. 24, Jun 71 

Antenna tuner adjustment (HN) 

WA4MTH p. 53, Dec 75 

Antenna tuner, automatic 

WA0AQC p. 36, Nov 72 

Antenna tuner, medium-power toroidal 

WB2ZSH p. 58, Jan 74 

Antenna tuner for optimum power transfer 
W2WLR p. 28, May 70 

Antenna tuners 

W3FQJ p. 58, Dec 72 

Antenna tuning units 

W3FQJ p. 58, Jan 73 

Baiun, adjustable tor yagi antennas 

W6SAI p. 14, May 71 

Baiun, Simplified (HN) 

WA0KKC p. 73, Oct 69 

Baiuns, wideband bridge 
W6SAI, WA6BAN p. 28, Dec 68 

Broadband Antenna Baiuns 

W6SAI p, 6, Jun 68 

Couplers, random-length antenna 

W2EEY p. 32, Jan 70 

Gamma-match capacitor, remotely controlled 
K2BT p. 74, May 75 

Gamma-matching networks, how to design 

W7ITB p. 46, May 73 

Impedance bridge, low-cost RX 
W8YFB p. 6. May 73 

Impedance-matching baluns, open-wire 
W6MUR p. 46, Nov 73 

Impedance-matching systems, designing 
W7CSD p. 58, Jul 73 

Loads, affeot of mismatched transmitter 

W5JJ p. 60, Sep 69 

Matching, antenna, two-band with stubs 
W6MUR p. 18, Oct 73 

Matching system, two-capacitor 

W6MUR p- 58, Sep 73 

Measuring complex impedance with swr bridge 
WB4KSS p. 46, May 75 

Mobile transmitter, loading 

W4YB p. 46, May 72 

Noise bridge, antenna 

WB2E.GZ p. 18, Dec 70 

Noise bridge, antenna (HN) 

K8EEG p. 71, May 74 

Noise bridge for impedance measurements 

YA1GJM P- 62, Jan 73 

Added notes p, 66, May 74; p. 60, Mar 75 

Phase meter, rf 

VE2AYU, Korth p. 28, Apr 73 

Quadrifilar toroid (HN) 

W9LL p. 52, Dec 75 

Stub-switched, stub-matched antennas 

W2EEY p. 34. Jan 69 

Swr alarm circuits 

W2EEY p. 73, Apr 70 

Swr bridge 

WB2ZSH p. 55, Oot 71 

Swr bridge and power meter, integrated 

W6DOB p. 40. May 70 

Swr bridge readings (HN) 

W6FPO p. 63, Aug 73 

Swr meter 

W6VSV p. 6, Oct 70 

Transmatoh, five-to-one 

W7IV p. 54, May 74 

Transmission lines, grid dipping (HN) 

W2QLU P- 72. Feb 71 

Transmission lines, uhf 

WA2VTR p. 36, May 71 
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Uhf coax connectors (HN) 


W0LCP 

p 

70, Sep 

72 

towers and rotators 




Antenna and rotator preventive 

maintenance 


WA1ABP 

P- 

66, 

Jan 

69 

Antenna mast, build your own 

tilt-over 



W6KRT 

P- 

42, 

Feb 

70 

Correction 

Az-el antenna mount for satellite 

P- 

76, 

Sep 

70 

communications 

W2LX 

P- 

34, 

Mar 

75 

Cornell-Dubilier rotators (HN) 
K6KA 

Keeping your beam, tips for 

P- 

82, 

May 

75 

W6BLZ 

P- 

50, 

Aug 

68 

Pipe antenna masts, design data for 




W3MR 

P- 

52, Sep 

74 

Added design notes (letter) 
Rotator, AR-22, fixing a sticky 

P- 

75, 

May 

75 

WA1ABP 

P- 

34, 

Jun 

71 

Rotator, T-45, Improvement (HN) 




WA0VAM 

P- 

64, 

Sep 

71 

Stress analysis of antenna systems 




W2F2J 

P- 

23, 

Oct 

71 

Telescoping tv masts (HN) 
WA0KKC 

Tiltover tower base, low-cost 

P- 

57, 

Feb 

73 

WA1ABP 

P- 

86, 

Apr 

68 

Tilt-over tower uses extension ladder 




W5TRS 

P- 

71, 

May 

75 

Tower, homemade tilt-over 
WA3EWH 

Tower, wind-protected crank-up 

P- 

28, 

May 

71 

(HN) 

P- 

74, 

Oct 

69 

Wind loading on towers and antenna 




structures, how to calculate 





K4KJ 

P- 

16, Aug 

74 

Added note 

P- 

56, 

, Jul 

75 

transmission lines 





Coax cable dehumidifier 





K4RJ 

P- 

26, 

Sep 

73 

Coax connectors, repairing broken (HN) 



W0HKF 

Coaxial cable, checking (letter) 

P- 

66, 

Jun 

70 

W20LU 

P- 

68, 

May 

71 

Coaxial cable connectors (HN) 
WAlABP 

Coaxial-cable fittings, type-F 

P« 

71, 

Mar 

69 

K2MDO 

Coaxial cable supports (HN) 

P- 

44, 

May 

71 

W2GA 

P- 

56, 

Jun 

68 

Coaxial cable, what you know about 




W91SB 

Coaxial feedthrough panel (HN) 

P- 

30, 

Sep 

68 

W3URE 

P* 

70, 

Apr 

69 


Coaxial-line loss, measuring with reflectometer 
W2VCI p. 50, May 72 

Coax, Low-cost (HN) 

K6BIJ p. 74, Oct 69 

Coaxial transmission lines, underground 


W0FCH p. 38, May 70 

Impedance transformer, non-synchronous (HN) 


W5TRS 

P- 

66, 

Sep 

75 

Open-wire feedthrough insulator (HN) 



W4RNL 

P- 

79, 

May 

75 

Single feedline for multiple 

antennas 



K2ISP 

P- 

58, 

May 

71 

Solenoid rotary switches 





W2EEY 

P> 

36, 

Apr 

68 

Tuner, receiver (HN) 





WA7KRE 

P- 

72, 

Mar 

69 

Tuner, wall-to-wall antenna 

(HN) 




W20UX 

P- 

56, 

Dec 

70 

Uhf microstrip swr bridge 





W4CGC 

P- 

22, 

Dec 

72 


audio 


Audio age principles and practice 

WA5SNZ p. 28, Jun 71 

Audio amplifier and squelch circuit 

W6AJF p. 36, Aug 68 

Audio CW filter 

W7DI p. 54, Nov 71 

Audio filter, tunable, for weak-signal 
communications 

K6HCP p. 28, Nov 75 

Audio filters, aligning (HN) 

W4ATE p. 72, Aug 72 

Audio filters, inexpensive 

W8YFB p. 24, Aug 72 

Audio filter mod (HN) 

K6HILL p. 60, Jan 72 

Audio module, a complete 

K4DHC p. 18, Jun 73 

Audio-oscillator module, Cordover 

WB2GQY p. 44, Mar 71 

Correction p. 80, Dec 71 

Audio transducer (HN) 

WAIOPN p. 59, Jul 75 

Binaural CW reception, synthesizer for 

W6NRW p. 46, Nov 75 

Compressor, dual channel 

W2EEY p. 40, Jul 68 

Distortion and splatter 

K5LLI p. 44, Dec 70 

Filter for CW, tunable audio 

WA1JSM p. 34, Aug 70 

Filter-frequency translator for cw reception, 
integrated audio 

W2EEY p. 24, Jun 70 

Filter, lowpass audio, simple 

OD5CG p. 54, Jan 74 

Filter, simple audio 

W4NVK p. 44, Oct 70 

Filter, tunable peak-notch audio 

W2EEY p. 22, Mar 70 

Filter, variable bandpass audio 

W3AEX p. 36, Apr 70 

Hang age circuit for ssb and CW 

W1ERJ p. 50, Sep 72 

Headphone cords (HN) 

W20LU p. 62, Nov 75 

Headphones, lightweight 

K6KA p. 34, Sep 68 

Impedance match, microphone (HN) 

W5JJ P- 67, Sep 73 

Intercom, simple (HN) 

W4AYV p. 66, Jul 72 

Microphone preamplifier with age 

Bryant p. 28, Nov 71 

Microphone, using Shure 401A with 
the Drake TR-4 (HN) 

G3XOM p. 68, Sep 73 

Microphones, muting (HN) 

W6IL p. 63, Nov 75 

Notch filter, tunable RC 

WA5SNZ p. 16, Sep 75 

Oscillator, audio, 1C 

W6GXN p. 50, Feb 73 

Oscillator-monitor, solid-state audio 

WA1JSM p. 48, Sep 70 

Phone patch 

W8GRG p. 20, Jul 71 

Pre-emphasis for ssb transmitters 

OH2CD p. 38, Feb 72 

Rf clipper for the Collins S-line 

K6JYO p. 18, Aug 71 

Rf speech processor, ssb 

W2MB p. 18, Sep 73 

Speaker-driver module, 1C 

WA2GCF p. 24, Sep 72 

Speech amplifiers, curing distortion 

Allen p. 42, Aug 70 

Speech clipper, 1C 

K6HTM p. 18, Feb 73 

Added notes (letter) - jp. 64, Oct 73 
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G6XN p. 26, Nov; p. 

12, 

Dec 

72 

versatility of (HN) 




Added notes p. 58, Aug 73; p. 

72, 

Sep 

74 

W6SAI 

p. 67, 

Mar 

71 

Speech clipping in single-sideband equipment 


Cornell-Dubilier rotators (HN) 




K1YZW 

P- 

22, 

Feb 

71 

K6KA 

p. 82, 

May 

75 

Speech clipping (letter) 





Drake R-4 receiver frequency 




W3EJD 

p. 

72, 

Jul 

72 

synthesizer for 




Speech processing 





W6NBI 

p. 6, 

Aug 

72 

W1DTY 

P- 

60, 

Jun 

68 

Modification (letter) 

p. 74, 

Sep 

74 

Speech processing, principles 

of 




Drake R-4C, electronic bandpass 

tuning In 


ZL1BN 

P- 

28, 

Feb 

75 

Horner 

p. 58, 

Oct 

73 

Added notes p. 75, May 

75; p. 

64, 

Nov 

75 

Drake TR-4, using the Shure 401A 



Speech processor for ssb, simple 




microphone with (HN) 




K6PHT 

P- 

22, 

Apr 

70 

G3XOM 

p. 68, 

Sep 73 

Speech processor, 1C 





Drake W-4 directional wattmeter 




VK9GN 

P- 

31, 

Dec 

71 

W1DTY 

p. 86, 

Mar 

68 

Speech processor, logarithmic 





Elmac chirp and drift (HN) 




WA3FIY 

P- 

38, 

Jan 

70 

W50ZF 

p. 68, 

Jun 

70 

Squelch, audio-actuated 





EX crystal and oscillator 




K4MOG 

P- 

52, 

Apr 

72 

WB2EGZ 

p. 60, 

Apr 

68 

Tape head cleaners (letter) 





Galaxy feedback (HN) 




K4MSG 

P 

62, 

May 

72 

WA5TFK 

p. 71, 

Jan 

70 

Tape head cleaning (letter) 





Hallicrafters HT-37, increased sideband 



Buchanan 

P- 

67, 

Oct 

72 

suppression 





commercial equipment 

Alliance rotator improvement (HN) 

K6JVE p. 68, May 72 

Alliance T-45 rotator Improvement (HN) 

WA0VAM p. 64, Sep 71 

CDR AR-22 rotator, fixing a sticky 

WA1ABP p. 34, Jun 71 

Clegg 27B, S-meter for (HN) 

WA2VUD p. 61, Nov 74 

Collins receivers, 300-Hz crystal filter for 

W1DTY p. 58, Sep 75 

Collins S-line power supply mod (HN) 

W6IL p. 61, Jul 74 

Collins S-line, reducing warm-up drift 

W6VFR p. 46, Jun 75 

Collins S-line, rf clipper for 

K6JYO p. 18, Aug 71 

Correction p. 80, Dec 71 

Collins S-line spinner knob (HN) 

W6VFR p. 69, Apr 72 

Collins S-line transceiver mod (HN) 

W6VFR p. 71, Nov 72 

Collins 32S-3 audio (HN) 

K6KA p. 64, Oct 71 

Collins 32S-1 CW modification (HN) 

W1DTY p. 82, Dec 69 

Correction p. 76, Sep 70 

Collins 51J PTO restoration 

W6SAI p. 36, Dec 69 

Collins 70K-2 PTO, correcting mechanical 
backlash (HN) 

K9WEH p. 58, Feb 75 

Collins 75A4 avc mod (letter) 

W9KNI p. 63, Sep 75 

Collins 75A4 hints (HN) 

W6VFR p. 68, Apr 72 

Collins 75A4, increased selectivity for (HN) 

W1DTY p. 62, Nov 75 

Collins 75A-4 modifications (HN) 

W4SD p. 67, Jan 71 

Co/lins 75A4 PTO, making it perform like new 
W3AFM p. 24, Dec 74 

Collins 75A-4 receiver, improving overload 
response in 

W6ZO p. 42, Apr 70 

Short circuit p. 76, Sep 70 

Collins 75S frequency synthesizer 

W6NBI p. 8, Dec 75 

Collins R390A, improving the product detector 
W7DI p. 12, Jul 74 

Collins R390A modifications 

WA2SUT p. 58, Nov 75 


p. 48, Nov 69 
Hammarlund HQ215, adding 160-meter 
coverage 

W2GHK p. 32, Jan 72 

Heath CA1, ten-minute timer from (HN) 

K8HZ p. 74, Jul 68 

Heath HG-10B vfo, independent keying of (HN) 
K4BRR p. 67, Sep 70 

Heath HM-2102 wattmeter, better 
balancing (HN) 

VE6RF p. 5 fi ( Jan 75 

Heath HM-2102 wattmeter mods (letter) 

K3VNR p. 64, Sep 75 

Heath HO-10 as RTTY monitor scope (HN) 

K9HVW p. 70, Sep 74 

Heath HW-7 mods, keying and receiver 
blanking (HN) 

WA5KPG p. 60, Dec 74 

Heath HW-12 on MARS (HN) 

K8AUH p. 63, Sep 71 

Heath HW-16 keying (HN) 

W7DI p. 57, Dec 73 

Heath HW16, vfo operations for 

WB6MZN p. 54, Mar 73 

Short circuit p. 58, Dec 73 

Heath HW-17A, perking up (HN) 

p. 70, Aug 70 

Heath HW-17 modifications (HN) 

WA5PWX p. 66, Mar 71 

Heath HW-100, HW-101, grid-current 
monitor for 

K4MFR p. 46, Feb 73 

Heath HW-100 incremental tuning (HN) 

K1GUU p. 67, Jun 69 

Heath HW-100, the new 

W1NLB p. 64, Sep 68 

Heath HW-100 tuning knob, loose (HN) 

VE3EPY p. 68, Jun 71 

Heath HW-101, using with a separate 
receiver (HN) 

WA1MKP p. 63, Oct 73 

Heath HW-202, adding private-line 

WA8AWJ p. 53, Jun 74 

Heath IM-11 vtvm, convert to 1C voltmeter 

K6VCI p. 42, Dec 74 

Heath SB-100, using an outboard receiver 
with (HN) 

K4GMR p. 68, Feb 70 

Heath SB102 modifications (HN) 

W2CNQ p, 58, Jun 75 

Heath SB-102, rf speech processor for 

W6IVI p. 38, Jun 75 

Heath SB-200 amplifier, modifying for the 
8873 zero-bias triode 

W6UOV p. 32, Jan 71 

Heath SB-200 amplifier, six-meter conversion 
KlRAK p, 38, Nov 71 
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Heath SB-300, RTTY with 

W2ARZ p. 76, Jul 

Heath SB-303, 10-MHz coverage for (HN) 

W1JE p. 61, Feb 

Heath SB-400 and SB-401, improving ale 

response in (HN) 

WA9FDQ p. 71, Jan 

Heath SB-610 as RTTY monitor scope (HN) 
K9HVW p. 70, Sep 

Heath SB-650 using with other receivers 
K2BYM p. 40, Jun 

Heath SB receivers, RTTY reception with (HN) 
K9HVW p. 64, Oct 

Heath SB-series crystal control and 
narrow shift RTTY with (HN) 

WA4VYL p. 54. Jun 

Heath ten-minute timer 

K6KA p. 75, Dec 

Heathkit Sixer, spot switch (HN) 

WA6FNR p. 84, Dec 

Heathkit, noise limiter for (HN) 

W7CKH p. 67, Mar 

Heathkit HW202, fm channel scanner for 
W7BZ p. 41, Feb 

James Research oscillator/monitor 

W1DTY p. 91, Mar 

James Research permaflex key 

W1DTY p. 73, Dec 

Kenwood TS-520 CW filter modification (HN) 
W7ZZ p. 21, Nov 

Knight-kit inverter/charger review 

W1DTY p. 64, Apr 

Knight-kit two-meter transceiver 

W1DTY p. 62, Jun 

Mini-mitter II 

W6SLQ p. 72, Dec 

Motorola channel elements 

WB4NEX p. 32, Dec 

Motorola Dispatcher, converting to 12 volts 

WB6HXU p. 26, Jul 

Short circuit p. 64, Mar 

Motorola fm receiver mods (HN) 

VE4RE p. 60, Aug 

Motorola P-33 series, improving 

WB2AEB p. 34, Feb 

Motorola receivers, op-amp relay for 

W6GDO p. 16, Jul 

Motorola voice commander, improving 

W0DKU p. 70, Oct 

Motrac Receivers (letter) 

K5ZBA p. 69, Jul 

Quement circular slide rule 

W2DXH p. 62, Apr 

Regency HR-2, narrowbanding 

WA8TMP p. 44, Dec 

Regency HR-212, channel scanner for 
WA0SJK p. 28, Mar 

SBE linear implfier tips (HN) 

WA6DCW p. 71, Mar 

SB301/401, Improved sidetone operation 
W1WLZ p. 73, Oct 

Signal One review 

W1NLB p. 56, May 

Spurious causes (HN) 

K6KA p. 66, Jan 

Standard 826M, more power from (HN) 

WB6KVF p. 68, Apr 

Swan television interference: an 
effective remedy 

W20UX p. 46, Apr 

Swan 120, converting to two meters 

K6RIL p. 8, May 

Swan 350 CW monitor (HN) 

K1KXA p. 63, Jun 

Correction (letter) p. 77, May 

Swan 350, receiver incremental tuning (HN) 
K1KXA p. 64, Jul 

Swan 350 and 400, RTTY operation (HN) 
WB2MIC p. 67, Aug 

Swan 250, update your (HN) 

K8ZHZ p. 84, Dec 


Telefax transceiver conversion 


68 

K0QMR 

P- 

16, 

Apr 

74 


Ten-Tec Argonaut, accessory package for 



74 

W7BBX 

P- 

26, 

Apr 

74 


Ten-Tec RX10 communicators receiver 




W1NLB 

P- 

63, 

Jun 

71 

70 

T150A frequency stability (HN) 






WB2MCP 

P 

70, Apr 

69 

74 

Yaesu sideband switching (HN) 






W2MUU 

P- 

56, 

Dec 

73 

73 

Yaesu spurious signals (HN) 






K6KA 

P- 

69, 

Dec 

71 

71 

Units affected (letter) 

Yaesu FT101 clarifier (letter) 

P- 

67, 

Oct 

73 


K1NUN 

P- 

55, 

Nov 

75 

73 






71 

construction 





69 

techniques 





71 

AC line cords (letter) 





75 

W6EG 

P- 

80, 

Dec 

71 

A dab of paint, a drop of wax (HN) 




68 

VE3BUE 

Aluminum's new face 

P- 

78, 

Aug 

68 

68 

W4BRS 

Aluminum tubing, clamping (HN) 

P- 

60, 

May 

68 

75 

WA9HUV 

P- 

78, 

May 

75 

Antenna insulators, homemade (HN) 




69 

W7ZC 

P- 

70, 

May 

73 

APC trimmer, adding shaft to (HN) 




70 

W1ETT 

Blower-to-chassis adapter (HN) 

P 

. 68, 

Jul 

69 

71 

K6JYO 

BNC connectors, mounting (HN) 

P- 

73, 

Feb 

71 

72 

W9KXJ 

Capacitors, oil-filled (HN) 

P- 

70, 

Jan 

70 

72 

74 

W20LU 

Center insulator, dipole 

P. 

66, 

Dec 

72 

WA1ABP 

P- 

69, 

May 

69 

71 

Circuit boards with terminal inserts (HN) 



W3KBM 

Coaxial cable connectors (HN) 

P- 

61, 

Nov 

75 

71 

WA1ABP 

P- 

71, 

Mar 

69 

73 

Coax connectors, repairing broken (HN) 



W0HKF 

P- 

66, 

Jun 

70 

70 

Coax relay coils, another use (HN) 




K0VQY 

P- 

72, 

Aug 69 

71 

Cold galvanizing compound (HN) 
W5UNF 

Color coding parts (HN) 

P- 

70, 

Sep 

72 

68 

WA7BPO 

P- 

58, 

Feb 

72 

73 

Component marking (HN) 

W1JE 

Deburring holes (HN) 

P- 

66, 

Nov 

71 

75 

W2DXH 

P- 

75, 

Jul 

68 

69 

Drill guide (HN) 

W5BVF 

Drilling aluminum (HN) 

P- 

68, 

Oct 

71 

69 

W6IL 

P- 

67, 

Sep 75 

69 

Enclosures, homebrew custom 
W4YUU 

Exploding diodes (HN) 

P 

. 50, 

Jul 

74 

74 

VE3FEZ 

P- 

57, 

Dec 

73 

75 

Ferrite beads 

W5JJ 

Files, cleaning (HN) 

P- 

48, 

Oct 

70 



Walton 

P- 

66, 

Jun 

74 

71 

Ferrite beads, how to use 






KIORV 

P- 

34, 

Mar 

73 

68 

Filter chokes, unmarked 






W0KMF 

P- 

60, 

Nov 

68 

72 

Grommet shock mount (HN) 





73 

VE3BUE 

Grounding (HN) 

P- 

77, 

Oct 

68 

71 

W9KXJ 

Heat sinks, homemade (HN) 

P- 

67, 

Jun 

69 

69 

WA0WOZ 

Homebrew art 

P- 

69, 

Sep 

70 

69 

W0PEM 

P- 

56, 

Jun 

69 
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Hot etching (HN) 

K8EKG p. 66, Jan 

Hot wire stripper (HN) 

W8DWT p. 67, Nov 

1C lead former (HN) 

W5ICV p. 67, Jan 

inductance, toroidai coil (HN) 

W3WLX p. 26. Sep 

Industrial cartridge fuses, using (HN) 

VE3BUE p. 76, Sep 

Magnetic fields and the 7360 (HN) 

W7DI p. 66, Sep 

Metric conversions for screw and wire sizes 
W1DTY p. 67, Sep 

Miniature sockets (HN) 

Lawyer p. 84, Oec 

Minibox, cutting down to size (HN) 

W20UX p. 57, Mar 

Mobile installation, putting together 

W0FCH p. 36, Aug 

Mobile mount bracket (HN) 

W4NJF p. 70, Feb 

Modular converter, 144-MHz 

W6UOV p. 64, Oct 

Neutralizing tip (HN) 

ZE6JP p. 69, Dec 

Noisy fans (HN) 

W8IUF p. 70, Nov 

Correction (letter) p. 67, Oct 

Nuvistor heat sinks (HN) 

WA0KKC p. 57, Dec 

Parasitic suppressor (HN) 

WA9JMY p. 80, Apr 

Printed-circuit boards, cleaning (HN) 

W5BVF p. 66. Mar 

Printed-circuit boards, how to make 

K4EEU p. 58, Apr 

Printed-circuit boards, low-cost 

W6CMQ p. 44, Aug 

Printed-circuit boards, low-cost 

W8YFB p. 16, Jan 

Printed-circuit boards, practical 
photofabrication of 

Hutchinson p. 6, Sep 

Printed-circuit labels (HN) 

WA4WDK p. 76, Oct 

Printed-circuit standards (HN) 

W6JVE 

Printed-circuit tool (HN) 

W2GZ 

Printed circuits without printing 
W4ZG 

Professional look, for that 
VE3GFN 

Punching aluminum panels (HN) 

W7DIM 

Rack and panel construction 
W70E 

Rack construction, a new approach 
K1EUJ 

Rectifier terminal strip (HN) 

W5PKK 

Restoring panel lettering (HN) 

W8CL 

Screwdriver, adjustment (HN) 

WA0KGS 

Silver plating for the amateur 
W4KAE 

Small parts tray (HN) 

W2GA 

Solder dispenser, simple (HN) 

W2KID 

Soldering aluminum (HN) 

ZE6JP 

Soldering fluxes (HN) 

K3HNP 

Soldering tip (HN) 

Lawyer 

Thumbwheel switch modification (HN) 

VE3DGX p. 56, Mar 74 


73 

Tilt your rig (HN) 

WA4NED 

p. 58, Jun 

68 

71 

Toroids, plug-in (HN) 

K8EEG 

p. 60, Jan 

72 

74 

Transformers, repairing 
W6NIF 

p. 66, Mar 

69 

75 

Trimmers (HN) 

W5LHG 

p, 76, Nav 

69 

68 

Uhf coax connectors (HN) 
W0LCP 

p. 70, Sep 72 

73 

Uhf hardware (HN) 

W6CMQ 

p. 76, Oct 

70 

75 

Underwriter's knot (HN) 
W1DTY 

p. 69, May 

69 

69 

Vectorbord tool (HN) 
WA1KWJ 

p. 70, Apr 

72 

74 

Volume controls, noisy, temporary fix (HN) 

W9JUV p. 62, Aug 74 

69 

Watercooling the 2C39 
K6MYC 

p. 30, Jun 

69 

70 

Wiring and grounding 
W1EZT 

p. 44, Jun 

69 

70 

Workbench, electronic 
W1EZT 

p. 50, Oct 

70 

72 

features and 

fiction 


72 

73 

Alarm, burglar-proof (HN) 
Eisenbrandt 

p. 56, Dec 

75 

73 

Binding 1970 issues of ham 

radio (HN) 



W1DHZ 

p, 72, Feb 

71 

70 

Brass pounding on wheels 
K6QD 

p. 58, Mar 

75 

71 

Dynistor, the 

W6GXN 

p. 49, Apr 

68 

73 

Catalina wireless, 1902 
W6BLZ 

p. 32, Apr 

70 

71 

Early wireless stations 
W6BLZ 

p. 64, Oct 

68 

75 

Electronic bugging 

K2ZSQ 

p. 70, Jan 

68 

71 

Fire protection in the ham shack 

Darr p. 54, Jan 

71 

70 

First wireless in Alaska 
W6BLZ 

p. 48, Apr 

73 


p. 58, Apr 74 

p. 74, May 73 

p. 62. Nov 70 

p. 74, Mar 68 

p. 57, Jun 68 

p. 48, Jun 68 
h 

p. 36, Mar 70 
p. 80, Apr 70 
p. 69, Jan 73 
p. 66, Jan 71 
p. 62, Dec 68 
p, 58, Jun 68 
p. 76, Sep 68 
p. 67, May 72 
p. 57, Jun 68 
p. 68, Feb 70 


Ham Radio sweepstakes winners, 1972 

W1NLB p. 58, Jul 72 

Ham Radio sweepstakes winners, 1973 

W1NLB p. 68, Jul 73 

Ham Radio sweepstakes winners, 1975 


70 

WIN LB 

p. 54. Jul 75 


How to be DX 


68 

W4NXD 

p. 58, Aug 68 


Nostalgia with a vengeance 



W6HDM 

p. 28, Apr 72 

68 

QSL return, statistics on 



WB61UH 

p. 50, Dec 68 

68 

Photographic illustrations 



WA4GNW 

p. 72, Dec 69 

70 

Reminisces of old-time radio 



K4NW 

p. 40, Apr 71 

70 

Secret society, the 



W4NXD 

p. 82, May 68 

73 

Use your old magazines 



Foster 

p. 52, Jan 70 

71 

What is it? 



^VAIABP 

p. 84, May 68 

68 

Wireless Point Loma 



W6BLZ 

p. 54, Apr 69 

68 



68 

fm and repeaters 


Amateur vhf fm operation 


72 

W6AYZ 

p. 36, Jun 68 


Antenna and control-link calculations 

68 

for repeater licensing 



W7PUG 

p. 58, Nov 73 

70 

Short circuit 

p. 59, Dec 73 


Antennas, simple, for two-meter fm 

74 

WA3NFW 

p. 30, May 73 
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Antenna, two-meter fm (HN) 

WB6KYE p. 64, May 71 

Antenna, %-wavelength, two-meter 

K6KLO p. 40, Jul 74 

Antenna, % wavelength two-meter, 
build from CB mobile whips (HN) 

WB4WSU p. 67, Jun 74 

Audio amplifier and squelch unit 

W6AJF p. 36, Aug 68 

Automatically controlled access 
to open repeaters 

W8GRG p. 22, Mar 74 

Autopatch system for vhf fm repeaters 

W8GRG p. 32. Jul 74 

Base station, two-meter fm 

W9JTQ p. 22, Aug 73 

Carrier-operated relay 

K0PHF, WA0UZO p. 58, Nov 72 

Carrier-operated relay and call monitor 

VE4RE p. 22, Jun 71 

Cavity filter, 144-MHz 

W1SNN p. 22, Dec 73 

Channel scanner 

W2FPP p. 29, Aug 71 

Channels, three from two (HN) 

VE7ABK p. 68, Jun 71 

Charger, fet-controlled for nicad batteries 

WA0JYK p. 46, Aug 75 

Collinear antenna for two meters, nine- 
element 

W6RJO p. 12, May 72 

Collinear array for two meters, 4-element 

WB6KGF p. 6, May 71 

Continuous tuning for fm converters (HN) 

W1DHZ p. 54, Dec 70 

Control head, customizing 

VE7ABK p. 28, Apr 71 

Deviation measurement (letter) 

K5ZBA p- 68, May 71 

Deviation measurements 

W3FQJ p. 52, Feb 72 

Deviation meter (HN) 

VE7ABK p. 58, Dec 70 

Digital touch-tone encoder for vhf fm 

W7FBB p. 28, Apr 75 

Discriminator, quartz crystal 

WA0JYK p. 67, Oct 75 

Distortion in fm systems 

W5JJ p. 26, Aug 63 

Encoder, combined digital and burst 

K8AUH p. 48, Aug 69 

Filter, 455-kHz for fm 

WA0JYK p. 22, Mar 72 

Fm demodulator, TTL 

W3FQJ p. 66, Nov 72 

Fm receiver frequency control (letter) 

W3AFN p. 65, Apr 71 

Fm techniques and practices for vhf amateurs 
W6SAI p, 8, Sep 69 

Short circuit p. 79, Jun 70 

Fm transmitter, solid-state two-meter 

W6AJF p. 14, Jul 71 

Fm transmitter, Sonobaby, 2 meter 

WA0UZO p. 8, Oct 71 

Short Circuit p. 96, Dec 71 

Crystal deck for Sonobaby p. 26, Oct 72 

Frequency meter, two-meter fm 

W4JAZ p. 40, Jan 71 

Short circuit p. 72, Apr 71 

Frequency synthesizer, inexpensive 
all-channel, for two-meter fm 
W0OA p. 50, Aug 73 

Correction (letter) p. 65, Jun 74 

Frequency-synthesizer, one-crystal 
for two-meter fm 

W0MV p. 30, Sep 73 

Frequency synthesizer, for two-meter fm 

WB4FPK p. 34, Jul 73 

Identifier, programmable repeater 

W6AYZ p. 18, Apr 69 

Short circuit p. 76, Jul 69 


l-f system, multimode 

WA2IKL p. 39, Sep 71 

Indicator, sensitive rf 

WB9DNI p. 38, Apr 73 

Interface problems, fm equipment (HN) 

W9DPY p. 58, Jun 75 

Interference, scanning receiver (HN) 

K2YAH p. 70, Sep 72 

Logic oscillator for multi-channel 
crystal control 

W1SNN p. 46, Jun 73 

Mobile antenna, magnet-mount 

W1HCI p. 54, Sep 75 

Mobile operation with the Touch-Tone pad 

W0LPQ p. 58, Aug 72 

Correction p. 90, Dec 72 

Modification (letter) p. 72, Apr 73 

Modulation standards for vhf fm 

W6TEE p. 16, Jun 70 

Monitor receivers, two-meter fm 

WB5EMI p. 34, Apr 74 

Motorola channel elements 

WB4NEX p. 32, Dec 72 

Motorola fm receiver mods (HN) 

VE4RE p. 60, Aug 71 

Motorola P-33 series, improving the 

WB2AEB p. 34, Feb 71 

Motorola voice commander, improving 

W0DKU p. 70, Oct 70 

Motrac Receivers (letter) 

K5ZBA p. 69, Jul 71 

Narrow-band fm system, using ICs in 

W6AJF p. 30, Oct 68 

Phase-locked loop, tunable, 28 and 
50 MHz 

W1KNI p. 40, Jan 73 

Phase modulation principles and techniques 
VE2BEN p. 28, Jul 75 

Correction p. 59, Dec 75 

Power amplifier, rf 220-MHz fm 

K7JUE p. 6, Sep 73 

Power amplifier, rf, 144 MHz 

Hatchett p. 6, Dec 73 

Power amplifier, rf, 144-MHz fm 

W4CGC p. 6, Apr 73 

Power amplifier, two-meter fm, 10-watt 

W1DTY p. 67, Jan 74 

Power supply, regulated ac for mobile 
fm equipment 

WA8TMP p. 28, Jun 73 

Preamplifier, two-meter 

WA2GCF p. 25, Mar 72 

Preamplifier, two meter 

W8BBB p. 36, Jun 74 

Private-line, adding to Heath HW-202 

WA8AWJ p. 53, Jun 74 

Push-to-talk for Styleline telephones 

W1DRP p. 18, Dec 71 

Receiver alignment techniques, vhf fm 

K4IPV p. 14, Aug 75 

Receiver for six and two meters, 
multichannel fm 

W1SNN p. 54, Feb 74 

Receiver for two meter, fm 

W9SEK p. 22, Sep 70 

Short circuit p. 72, Apr 71 

Receiver isolation, fm repeater (HN) 

W1DTY p. 54, Dec 70 

Receiver, modular fm communications 

K8AUH p. 32, Jun 69 

Correction p. 71, Jan 70 

Receiver, modular, for two-meter fm 

WA2GBF p. 42, Feb 72 

Added notes p. 73, Jul 72 

Receiver performance, comparison of 

VE7ABK p. 68, Aug 72 

Receiver, tunable vhf fm 

K8AUH p. 34, Nov 71 

Receiver, vhf fm 

WA2GCF p. 6, Nov 72 

Receiver, vhf fm 

WA2GCF p. 8, Nov 75 
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Receiver, vhf fm (letter) 

K8IHQ p. 76, May 73 

Relay, operational-amplifier, for 
Motorola receivers 

W 6 GDO p. 16. Jul 73 

Repeater control with simple timers 


W2FPP p. 

46, 

Sep 

72 

Correction p. 

91. 

Dec 

72 

Repeater decoder, multi-function 
WA 6 TBC p. 

24, 

Jan 

73 

Repeater installation 

W2FPP p. 

24, 

Jun 

73 

Repeater problems 

VE7ABK p. 

38, 

Mar 

71 

Repeater, receiving system degradation 
K5ZBA p. 36. 

May 

69 

Repeater transmitter, improving 
W 6 GDO p. 

24, 

Oct 

69 

Repeaters, single-frequency fm 
\N2FPP p. 

40, 

Nov 

73 

Reset timer, automatic 

W5ZHV p. 

54, 

Oct 

74 

Satellite receivers for repeaters 

WA4YAK p. 

64. 

Oct 

75 

Scanner, vhf receiver 

K2LZG p. 

22 , 

Feb 

73 

Scanning receiver, improved 
for vhf fm 

WA2GCF p. 

26, 

Nov 

74 

Scanning receiver modifications, vhf fm 
WA5WOU p. 60, 

Feb 

74 

Scanning receivers for two-meter fm 
K4IPV p- 

26. 

Aug 

74 

Sequential encoder, mobile fm 

W3JJU p- 

34, Sep 

71 

Sequentiat switching for Touch-Tone 
repeater control 

W 8 GRG p. 

22 , 

Jun 

71 

Single-frequency conversion, vhf/uhf 
W3FQJ p. 

62, 

Apr 

75 

S meter for Clegg 27B (HN) 

WA2YUD p. 

61, 

Nov 

74 

Squelch-audio amplifier for 
fm receivers 

WB4WSU p. 

66,, Sep 

74 

Squelch circuits for transistor radios 
WB4WSU p. 

36, 

Dec 

75 

Telephone controller, automatic 
for your repeater 

K0PHF, WA0UZO p. 

44,, 

Titov 

74 

Test set for Motorola radios 

K0BKD p. 

12 , 

<N ov 

73 

Short circuit p. 

58, 

Dec 

73 

Added note (letter) p. 

64. 

Jun 

74 

Timer, simple (HN) 

W3CIX p. 

58, 

Mar 

73 

Tone-burst generator (HN) 

K4COF p. 

58, 

Mar 

73 

Tone-burst keyer for fm repeaters 
W 8 GRG p. 

36. 

Jan 

72 


Tone encoder and secondary frequency 
oscillator (HN) 

K 8 AUH p. 66 . Jun 69 

Tone encoder, universal for vhf fm 

W 6 FUB p. 17, Jul 75 

Correction p. 58, Dec 75 

Touch-tone circuit, mobile 

K7QWR p. 50. Mar 73 

Touch-tone decoder, multi-function 

K0PHF, WA0U2O p. 14. Oct 73 

Touch-tone decoder, three-digit 

W 6 AVZ p. 37, Dec 74 

Circuit board for p. 62, Sep 75 

Touch-tone, hand-held 

K7YAM p. 44. Sep 75 

Touch-tone handset, converting slim-line 

K2YAH p. 23, Jun 75 

Transceiver for two-meter fm, compact 

W 6 AOI p. 36, Jan 74 

Transmitter for two meters, phase-modulated 
W 6 AJF p. 18, Feb 70 


Transmitter, two-meter fm 

W9SEK p. 6 , Apr 72 

Tunable receiver modification 
for vhf fm 

WB 6 VKY p. 40, Oct 74 

Vertical antennas, truth about 5 /a-wavelength 
K0DOK p. 48, May 74 

Added note (letter) p. 54, Jan 75 

Weather monitor receiver, retune to 
two-meter fm (HN) 

W3WTO p. 56, Jan 75 

Whip, 5/8-wave, 144 MHz (HN) 

WE3DDD p. 70, Apr 73 

220 MHz frequency synthesizer 

W 6 GXN p. 8 , Dec 74 

450-MHz preamplifier and converter 

WA2GCF p. 40, Jul 75 


integrated circuits 


Amateur uses of the MC1530 1C 


W2EEY 

P 42, 

May 68 

Amplifiers, broadband 1C 

W6GXN 

p. 36. 

Jun 73 

Applications, potpourri of 1C 
W1DTY, Thorpe 

p- 8. 

May 69 

Balanced modulator, an integrated-circuit 

K7QWR 

P- 6, 

Sep 70 

Cmos logic circuits 

W3FQJ 

p. 50. 

Jun 75 

Counter gating sources 

K6KA 

P- 48. 

Nov 70 

Counter reset generator (HN) 
W3KBM 

p- 68, 

Jan 73 

C 3 L logic circuit 

W1DTY 

P- 4, 

Mar 75 

Digital counters (letter) 

W1GGN 

p- 76, 

May 73 

Digital (Cs, part 1 

W3FQJ 

p- 41, 

Mar 72 

Digital ICs, part II 

W3FQJ 

p. 58, 

Apr 72 

Correction 

p. 66 , 

Nov 72 

Digital mixers 

WBBIFWI 

p- 42. 

Dec 73 

Digital multivibrators 

W3FQJ 

p- 42, 

Jun 72 

Digital oscillators and dividers 
W3FQJ 

p. 62, 

Aug 72 

Digital readout station accessory, part 1 


K 6 KA 

p_ 6 , 

Feb 72 

Digital station accessory, part J>! 
KSKA 

p. 50„ 

Ma r 72 

Digital station accessory, part III 
*6* A 

p. 36, 

Apr 72 

Electronic counter dials, tC 
’K 6 +CA 

■p. -44, 

Sep 70 

■Electronic keyer, cosmos 1C 
WB2DFA 

P 6 , 

Jun 74 

Short circuit 

p. 62, 

Dec 74 

■Emitter-coupled logic 

W3FQJ 

p. 62, Sep 72 

Flip-flops 

W3FQJ 

p. 60 

, Jul 72 

Flop-flip, using (HN) 

W3KBM 

p. 60, 

Feb 72 

Function generator, 1C 

W1DTY 

p. 40, 

Aug 71 

Function generator, 1C 

K4DHC 

p. 22 , 

Jun 74 

1C power (HN) 

W3KBM 

p. 68 , 

Apr 72 

IC-regulated power supply for ICs 
W 6 GXN 

p- 28, 

Mar 68 

Integrated circuits, part 1 

W3FQJ 

p. 40, 

Jun 71 

Integrated circuits, part II 

W3FQJ 

p. 58. Jul 71 

Integrated circuits, part III 

W3FQJ 

p. 50, 

Aug 71 
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W1DTY 

p. 4, 

Nov 75 

communications 





Logic families, 1C 




Leward, WB2EAX 

P 

54. 

Apr 74 

W6GXM 

p. 26, 

Jan 

74 

Electronic hand keyer 





Logic monitor (HN) 




K5TCK 

P- 

36. 

Jun 

71 

WA5SAF 

p- 70. 

Apr 72 

Electronic keyer, cosmos 1C 





Correction 

P 91. 

Dec 

72 

WB2DFA 

P- 6. 

Jun 

74 

Logic test probe 




Short circuit 

P- 

62, 

Dec 

74 

VE6RF 

p. 53, 

Dec 

73 

Electronic keyer, 1C 





Logic test probe (HN) 




VE7BFK 

P 

32. 

Nov 

69 

Ross m a n 

p. 56, 

Feb 

73 

Electronic keyer notes (HN) 





Short circuit 

p. 58, 

Dec 

73 

ZUBN 

P- 

74, 

Dec 

71 

Low-cost linear ICs 




Etectronic keyer package, compact 




WA7KRE 

P- 20, 

Oct 

69 

W4ATE 

P- 

50, 

Nov 

73 

Modular modulos 




Electronic keyer with random-access 

memory 


W9SEK 

p. 63, 

Aug 70 

WB9FHC 

p. 6, 

Oct 

73 

Motorola MC1530 1C, amateur uses for 



Corrections (letter) 

P- 

58, 

Dec 

74 

W2EEY 

p. 42, 

May 68 


P- 

57, 

Jun 

75 

Multi-function integrated circuits 




Increased flexibility (HN) 

P- 

62, 

Mar 

75 

W3FQJ 

p. 46, 

Oct 

72 

Electronic keyer, 8043 1C 





National LM373, using in ssb transceiver 



W6GXN 

P- 8, 

Apr 

75 

W5BAA 

p. 32, 

Nov 

73 

Electronic keyers, simple 1C 




Operational amplifiers 




WA5TRS 

P- 

38, 

Mar 

73 

WB2EGZ 

p. 6, 

Nov 

69 

Grid-block keying, simple (HN) 





Phase-locked loops, 1C 




WA4DHU 

P- 

78, 

Apr 

70 

W3FQJ 

p. 54, 

Sep 

71 

Key and vox clicks (HN) 




Phase-locked loops, 1C, experiments with 



K6KA 

P- 

74, 

Aug 

72 

W3FQJ 

p. 58, 

Oct 

71 

Keyboard electronic keyer, the 

code 

mill 



Plessey SL600-series ICs, how to 

use 



W6CAB 

P- 

38, 

Nov 

74 

G8FNT 

p- 26, 

Feb 

73 

Keying, paddle, Siamese 





Removing ICs (HN) 




WA5KPG 

P- 

45, 

Jan 

75 

W6NIF 

p. 71, 

Aug 

70 

Keying the Heath HG-10B vfo (HN) 




Seven-segment readouts, multiplexed 



K4BRR 

P- 

67, 

Sep 

70 

W5NPD 

p. 37, 

, Jul 

75 

Latch circuit, dc 





Ssb detector, 1C (HN) 




W0LPQ 

P- 

42, 

Aug 

75 

K40DS 

p. 67, 

Dec 

72 

Correction 

P- 

58, 

Dec 

75 

Correction (letter) 

P- 72, 

Apr 

73 

Memo-key 





Ssb equipment, using TTL ICs in 




WA7SCB 

P- 

58, 

Jun 

72 

G4ADJ 

P- 18, 

Nov 

75 

Memory accessory, programmable 




Surplus ICs (HN) 




for electronic keyers 





W4AYV 

p. 68, 

Jul 

70 

WA9LUD 

P- 

24, 

Aug 

75 

Sync generator, 1C, for ATV 




Mini-paddle 





W0KGI 

P- 34, 

Jul 

75 

K6RIL 

P- 

46, 

Feb 

69 

Transceiver, 9-MHz ssb, 1C 




Morse generator, keyboard 





G3ZVC 

p. 34, 

Aug 

74 

W7CUU 

P- 

36, 

Apr 

75 

Circuit change (letter) 

p. 62, 

Sep 

75 

Morse sounder, radio controlled 

(HN) 




Using ICs in a nbfm system 




K6QEQ 

P- 

66 , 

Oct 

71 

W6AJF 

p. 30, 

Oct 

68 

Oscillators, electronic keyer 





Using ICs with single-polarity 



WA6JNJ 

P- 

44, 

Jun 

70 

power supplies 




Paddle, electronic keyer (HN) 





W2EEY 

P- 35, 

Sep 

69 

KL7EVD 

P- 

68 , 

Sep 

72 

Using integrated circuits (HN) 



Paddle, homebrew keyer 





W9KXJ 

p. 69, 

May 69 

W3NK 

P- 

43. 

May 

69 

Voltage regulators, 1C 




Push-to-talk for Styleline telephones 




W7FLC 

P- 22, 

Oct 

70 

W1DRP 

P- 

18, 

Dec 

71 

Voltage-regulator ICs, adjustable 




Relay activator (HN) 





WB9KEY 

p. 36, 

Aug 75 

K6KA 

P- 

62, 

Sep 

71 

Voltage-regulator ICs, three-terminal 



Relays, surplus (HN) 





WB5EMI 

p. 26, 

Dec 

73 

W20LU 

P- 

70, 

Jul 

70 

Added note (letter) 

p. 73, 

Sep 

74 

Relay, transistor replaces (HN) 





Vtvm, convert to an 1C voltmeter 



W3NK 

P- 

72, 

Jan 

70 

K6VCI 

p. 42, 

Dec 

74 

Relays, undervoltage (HN) 









W20LU 

P- 

64, 

Mar 

71 





Remote keying your transmitter (HN) 




keying and control 



WA3HOU 

Reset timer, automatic 

P- 

74, 

Oct 

69 





W5ZHV 

P- 

54, 

Oct 

74 

Break-in circuit, CW 




Sequential switching (HN) 





W8SYK 

p. 40, 

Jan 

72 

W50SF 

P- 

63, 

Oct 

72 

Break-in control system, 1C (HN) 




Solenoid rotary switches 





W9ZTK 

p. 68, 

Sep 

70 

W2EEY 

P- 

36, 

Apr 

68 

Bug, solid-state 




Station control center 





K2FV 

p. 50, 

Jun 

73 

W70E 

P- 

26, 

Apr 

68 

Carrier-operated relay 




Step-start circuit, high-voltage (HN) 




K0PHF, WA0UZO 

p. 58, 

Nov 

72 

W6VFR 

P- 

64, 

Sep 

71 

Cmos keying circuits (HN) 




Suppression networks, arc (HN) 





WB2DFA 

p. 57, 

Jan 

75 

WA5EKA 

P- 

70, 

Jul 

73 

Contest keyer (HN) 




Time base, calibrated electronic keyer 



K2UBC 

p. 79, 

Apr 

70 

W1PU 

P- 

39, 

Aug 75 

CW reception, enhancing through 

a 



Transistor switching for 





simulated-stereo technique 




electronic keyers (HN) 





WA1MKP 

p. 61, 

Oct 

74 

W3QBO 

P- 

66 , 

Jun 

74 
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Transmitter switching, solid-state 





Counter readouts, switching (HN) 





W2EEY 

P- 

44, 

Jun 

68 

K6KA 

P- 

66, 

Jun 

71 

Typewriter-type electronic keys, 





Counter reset generator (HN) 





further automation for 





W3KBM 

P- 

68, 

Jan 

73 

W6PRO 

P- 

26, 

Mar 

70 

Counters: a solution to the readout problem 


Vox and mox systems for ssb 





WA0GOZ 

P- 

66, 

Jan 

70 

Belt 

P- 

24, 

Oct 

68 

CRT intensifier for RTTY 





Vox, 1C 





K4VFA 

P- 

, 18, 

Jul 

71 

W2EEY 

P- 

50, 

Mar 

69 

Crystal checker 





Vox keying (HN) 





W6GXN 

P- 

46, 

Feb 

72 

VE7IG 

P- 

83, 

Dec 

69 

Crystal test oscillator and signal 





Vox, versatile 





generator 





W9KIT 

P- 

50, 

Jut 

71 

K4EEU 

P- 

46, 

Mar 

73 

Short circuit 

P- 

96, 

Dec 

71 

Crystal-controlled frequency markers (HN) 







WA4WDK 

Cubical quad measurements 

P- 

64, 

Sep 

71 

measurements and 



W4YM 

Curve master, the 

P 

42, 

Jan 

69 

test equipment 





K8ERV p. 

Decade standards, economical (HN) 
W4ATE p. 

40, 

66, 

Mar 

Jun 

68 

71 

Ac current monitor (letter) 





Digital counters (letter) 





WB5MAP 

P- 

61, 

Mar 

75 

W1GGN 

P- 

76, 

May 

73 

Ac power-line monitor 





Digital readout station accessory, 

part 1 



W20LU 

P- 

46, 

Aug 

71 

K6KA 

p. 6, 

Feb 

72 

AFSK generator, crystal-controlled 





Digital station accessory, part ll 





K7BVT 

P- 

13, 

Jul 

72 

K6KA 

P- 

50, 

Mar 

72 

AFSK generator, phase-locked loop 




Digital station accessory, part III 





K7ZOF 

P- 

27, 

Mar 

73 

K6KA 

P- 

36, 

Apr 

72 

Amateur frequency measurements 




Dipper without plug-in coils 





K6KA 

P- 

53, 

Oct 

68 

W6BLZ 

P- 

64, 

May 68 

A-m modulation monitor, vhf (HN) 




Dummy load and rf wattmeter, low-power 


K7UNL 

p. 

, 67, 

Jul 

71 

W20LU 

P. 

56, 

Apr 

70 

Antenna gain, measuring 




Dummy load low-power vhf 





K6JV0 

p. 

26, 

Jul 

69 

WB9DNI 

P- 

40, 

Sep 

73 

Antenna matcher 





Dummy loads, experimental 





W4SD 

P 

24. 

Jun 

71 

W8YFB 

P- 

36, 

Sep 

68 

Antenna and transmission line 




Dynamic transistor tester (HN) 





measurement techniques 





VE7ABK 

P- 

65, 

Oct 

71 

W40Q 

P- 

36, 

May 

74 

Electrolytic capacitors, measurement of (HN) 


Beta master, the 





W2NA 

P- 

70, 

Feb 

71 

K8ERV 

P- 

18, 

Aug 

68 

Fm deviation measurement (letter) 




Bridge for antenna measurements, simple 


K5ZBA 

P- 

68, 

May 

71 

W2CTK 

p. 

34, 

Sep 

70 

Fm deviation measurements 





Bridge, noise, for impedance measurements 


W3FQJ 

P- 

52, 

Feb 

72 

YA1GJM 

P- 

62. 

Jan 

73 

Fm frequency meter, two-meter 





Added notes p. 66, May 74; 

P- 

60, 

Mar 

75 

W4JAZ 

P- 

40, 

Jan 

71 

Bridge, rf noise 




Short circuit 

P- 

72. 

Apr 

71 

WB2EGZ 

P- 

18, 

Dec 

70 

Frequencies, counted (HN) 





Calibrators and counters 




K6KA 

P- 

62, 

Aug 74 

K6KA 

P- 

41, 

Nov 

68 

Frequency calibrator, general coverage 



Calibrator, plug-in 1C 





W5UQS 

P- 

28, 

Dec 

71 

K6KA 

P- 

22, 

Mar 

69 

Frequency calibrator, how to design 




Capacitance meter, digital 




W3AEX 

P- 

54, 

Jul 

71 

K4DHC 

p. 

20. 

Feb 

74 

Frequency measurement of received 




Capacitance meter, direct-reading 





signals 





ZL2AUE 

P- 

46, 

Apr 

70 

W4AAD 

p. 

38, 

Oct 

73 

Capacitance meter, direct-reading 





Frequency meter, crystal controlled (HN) 



W6MUR 

P- 

48, Aug 

72 

W5JSN 

P 

71. 

Sep 

69 

Short circuit 

P- 

64, 

Mar 

74 

Frequency scaler, divide-by-ten 





Capacitance meter, direct-reading 





K4EEU 

P- 

26, 

Aug 70 

WA5SNZ 

P- 

32, 

Apr 

75 

Short circuit 

P- 

72, 

Apr 

71 

Added note 

P- 

31, 

Oct 

75 

Frequency scaler, divide-by-ten 





Capacitance meter, direct reading, for 



W6PBC 

p. 

41, 

Sep 

72 

electrolytics 





Correction 

P- 

90, 

Dec 

72 

W9DJZ 

P- 

14, 

Oct 

71 

Added comments (letter) 

P- 

64, 

Nov 

73 

Coaxial cable, checking (letter) 





Pre-scaler, improvements for 





W20LU 

P- 

68, 

May 

71 

W6PBC 

P* 

30, 

Oct 

73 

Coaxial-line loss, measuring with a 




Frequency scaler, uhf (11C90) 





reflectometer 





WB9KEY 

P- 

50, 

Dec 

75 

W2VCI 

P- 

50, 

May 

72 

Frequency scaler, 500-MHz 





Converter, mosfet, for receiver 





W6URH 

P- 

32, 

Jun 

75 

instrumentation 





Frequency scalers, 1200-MHz 





WA9ZMT 

P- 

62, 

Jan 

71 

WB9KEY 

P- 

38, 

Feb 

75 

Counter, compact frequency 





Frequency-shift meter, RTTY 





K4EEU 

P- 

16, 

Jul 

70 

VK3ZNV 

P- 

33, 

Jun 

70 

Short circuit 

P- 

72, 

Dec 

70 

Frequency standard (HN) 





Counter, digital frequency 





WA7JIK 

P- 

69, 

Sep 

72 

K4EEU 

P 

. 8, 

Dec 

68 

Frequency standard, universal 





Counter gating sources 





K4EEU 

P- 

40, 

Feb 

74 

K6KA 

P- 

48, 

Nov 

70 

Short circuit 

P- 

72, 

May 

74 
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Frequency synthesizer, high-frequency Oscilloscope, putting it to work 


K2BLA 

P- 

16, 

Oct 

72 

Allen 

P- 64, 

Sep 69 

Function generator, 1C 





Oscilloscope, troubleshooting amateur 



W1DTY 

P- 

40, 

Aug 

71 

gear with 




Function generator, 1C 





Allen 

p. 52, 

Aug 

69 

K4DHC 

P- 

22, 

Jun 

74 

Oscilloscope voltage calibrator 




Gdo, new use for 





W6PBC 

p. 54, 

Aug 

72 

K22SQ 

P- 

48, 

Dec 

68 

Panoramic reception, simple 


Grid current measurement in 





W2EEY 

p. 14, 

Oct 

68 

grounded-grid amplifiers 





Peak envelope power, how to measure 



W6SAI 

p. 

64. 

Aug 

68 

W5JJ 

p. 32, 

Nov 

74 

Grid-dip oscillator, solid-state conversion 

of 


Phase meter, rf 




W6AJZ 

P- 

20, 

Jun 

70 

VE2AYU, Korth 

p. 28, 

Apr 

73 

Harmonic generator (HN) 





Power meter, rf 




W5GDQ 

P- 

76, 

Oct 

70 

K8EEG 

P- 26, 

Oct 

73 

J-f alignment generator 455-kHz 





Precision capacitor 




WA5SNZ 

P- 

50, 

Feb 

74 

W4BRS 

P- 61, 

Mar 

68 

l-f sweep generator 





Pre-scaler, vhf (HN) 




K4DHC 

P- 

10, 

Sep 

73 

W6MGI 

P- 57, 

Feb 

73 

Impedance bridge (HN) 





Probe, sensitive rf (HN) 




W6KZK 

P- 

67, 

Feb 

70 

W5JJ 

p. 61, 

Dec 

74 

Impedance bridge, low-cost RX 





Receiver alignment 




W8YFB 

P- 

6, 

May 

73 

Allen 

p. 64, 

Jun 

68 

Impedance bridge, simple 





Reflectometers 




WA9QJP 

P- 

40, 

Apr 

68 

K1YZW 

p. 65, 

Dec 

69 

Impedance, measuring with swr 

bridge 



Regenerative detectors and a wideband amplifier 

WB4KSS 

P- 

46, 

May 

75 

W8YFB 

p. 61, 

Mar 

70 

Impulse generator, pulse-snap 

diode 



Repairs, thinking your way through 



Siegal, Turner 

P- 

29, 

Oct 

72 

Allen 

p. 58, 

Feb 

71 

Instrumentation and the ham 





Resistance standard, simple (HN) 




VE3GFN 

P- 

. 28, 

, Jul 

68 

W20LU 

p. 65, 

Mar 

71 

Intermodulation-distortion measurements 



Resistor decades, versatile 




on ssb transmitters 





W4ATE 

p. 66, 

Jul 

71 

W6VFR 

P- 

34, 

Sep 

74 

Rf current probe (HN) 




Line-voltage monitor (HN) 





W6HPH 

p. 76, 

Oct 

68 

WA8VFK 

P- 

66, 

Jan 

74 

Rf detector, sensitive 




Current monitor mod (letter) 

P- 

61, 

Mar 

75 

WB9DNI 

p. 38, 

Apr 

73 

Logic monitor (HN) 





Rf generator clip 




WA5SAF 

P- 

70, 

Apr 

72 

W1DTY 

p. 58, 

Mar 

68 

Correction 

P- 

91, 

Dec 

72 

Rf power meter, low-level 




Logic test probe 





W5WGF 

p, 58, 

Oct 

72 

VE6RF 

P- 

93, 

Dec 

73 

Rf signal generator, solid-state 




Logic test probe (HN) 





VE5FP 

P- 42, 

Jul 

70 

Rossman 

P- 

56, 

Feb 

73 

RTTY monitor scope, solid-state 




Short circuit 

P- 

58, 

Dec 

73 

WB2MPZ 

p. 33, 

Oct 

71 

Makeshift test equipment (HN) 





RTTY signal generator 




W7FS 

P- 

77, 

Sep 

68 

W72TC 

P- 23, 

Mar 

71 

Meter interface, high-impedance 





Short circuit 

p. 96, 

Dec 

71 

Laughlin 

P- 

20, 

Jan 

74 

RTTY test generator (HN) 




Meters, testing unknown (HN) 





W3EAG 

p. 67, 

Jan 

73 

WIONC 

P 

66, 

Jan 

71 

RTTY test generator (HN) 




Milliammeters, how to use 





W3EAG 

p. 59, 

Mar 

73 

W4PSJ 

P- 

48, 

Sep 

75 

RX impedance bridge 




Mini-spotter frequency checker 





W2CTK 

P- 34, 

Sep 

70 

W70E 

P- 

48, 

May 

68 

RX impedance bridge, low-cost 



Monitorscope, miniature 





W8YFB 

p. 6, 

May 

73 

WA3FIY 

P- 

34, 

Mar 

69 

Safer suicide cord (HN) 




Monitorscope, RTTY 





K6JYO 

p. 64, 

Mar 

71 

W3CIX 

P- 

36, 

Aug 

72 

Sampling network, rf — the milli-tap 



Multi-box (HN) 





W6QJW 

p. 34, 

Jan 

73 

W3KBM 

P- 

68, 

Jul 

69 

Signal generator, tone modulated 

for 



Multitester (HN) 





two and six meters 




W1DTY 

P- 

63, 

May 

71 

WA80IK 

p. 54, 

Nov 

69 

Noise bridge, antenna (HN) 


71, 

May 

74 

Signal generator, wide range 




K8EEG 

P- 

W6GXN 

p. 18, 

Dec 

73 

Noise-figure measurements for 
WB6NMT 

vhf 

P- 

36, 

Jun 

72 

Signal injection in ham receivers 
Allen 

p. 72, 

May 

68 

Noise figure, vhf, estimating 
WA9HUV 

Noise generator, 1296-MHz 

P- 

42, 

Jun 

75 

Signal tracing in ham receivers 
Allen 

p. 52, 

Apr 

68 

W3BSV 

Noise generators, using (HN) 

P- 

46, 

Aug 

73 

Slow-scan tv test generator 

K4EEU 

p. 6, 

Jul 

73 

K2ZSQ 

P 

79, 

Aug 

68 

S-meter readings (HN) 

p. 56, 

Jun 

68 

Oscillator, audio 


W1DTY 

W6GXN 

P- 

50, 

Feb 

73 

Spectrum analyzer, four channel 




Oscillator, frequency measuring 



W91A 

P- 6, 

Oct 

72 

W6IEL 

P 

16, 

Apr 

72 

Spectrum analyzers, understanding 



Added notes 

P- 

90, 

Dec 

72 

WA5SNZ 

p. 50, 

Jun 

74 

Oscillator, two-tone, for ssb testing 




Ssb, signals, monitoring 




W6GXN 

P- 

11, 

Apr 

72 

W6VFR 

p. 35, 

Mar 

72 

Oscilloscope calibrator (HN) 





Sweep generator, how to use 




K4EEU 

P- 

69, 

Jul 

69 

Allen 

p. 60, 

Apr 

70 
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Sweep response curves for low-frequency i-f's 
Allen p. 56, Mar 71 

Switch-off flasher (HN) 

Thomas p. 64, Jul 71 

Swr bridge 

WB2ZSH p. 55, Oct 71 

Swr bridge and power meter, integrated 

W6DOB p. 40, May 70 

Swr bridge (HN) 

WA5TFK 1 p. 66, May 72 

Swr bridge readings (HN) 

W6FPO p. 63, Aug 73 

Swr meter 

W6VSV p. 6 , Oct 70 

Swr meters, direct reading and expanded scale 
WA4WDK p. 28, May 72 

Correction p. 90, Dec 72 

Time-domain reflectometry, experimenter’s 
approach to 

WA0PIA p. 22, May 71 

Transconductance tester for fets 

W6NBI p. 44, Sep 71 


W6NBI p. 44, Sep 71 

Transformer shorts 

W6BLZ p. 36, Jul 68 

Transistor and diode tester 

ZL2AMJ p. 65, Nov 70 

Transistor curve tracer 

WA9LCX p. 52, Jul 73 

Short circuit p. 63, Apr 74 

Transistor tester 

WA6NIL p. 48, Jul 68 

Transistor tester for leakage and gain 

W4BRS p. 68, May 68 

Transmitter tuning unit for the blind 

W9NTP p. 60, Jun 71 

Trapezoidal monitor scope 

VE3CUS p. 22, Dec 69 

Troubleshooting around fets 

Allen p. 42, Oct 68 

Troubleshooting by resistance measurement 
Allen p. 62, Nov 68 

Troubleshooting transistor ham gear 

Allen p. 64, Jul 68 

Lfhf tuner tester for tv sets (HN) 

Schuler p. 73, Sep 69 

Vacuum tubes, testing high-power (HN) 

W20LU p. 64, Mar 72 

Vhf pre-scaler, improvements for 

W6PBC p. 30, Oct 73 

Voltmeter, improved transistor, part I 

Maddever p. 74, Apr 68 

Voltmeter, transistor, part II 

Maddever p. 60, Jul 68 

Vom/vtvm, added uses for (HN) 

W7DI p. 67, Jan 73 

Vtvm modification 

W6HPH p. 51, Feb 69 

Vtvm, convert to an 1C voltmeter 

K6VCI p. 42, Dec 74 

Wavemeter, indicating 

W6NIF p. 26, Dec 70 

Short circuit p. 72, Apr 71 

Weak-signal source, stable, variable-output 

K6JYO p. 36, Sep 71 

Weak-signal source, 144 and 432 MHz 

K6JC p. 58, Mar 70 

Weak-signal source, 432 and 1296 MHz 

K6RIL p. 20, Sep 68 

WWV receiver, simple regenerative 

WA5SNZ p. 42, Apr 73 

WWV-WWVH, amateur applications for 

W3FQJ p. 53, Jan 72 

Zener tester, low-voltage (HN) 

K3DPJ p. 72, Nov 69 

miscellaneous 

technical 


p. 60, Jul 68 

p. 67, Jan 73 

p. 51, Feb 69 

p. 42, Dec 74 

p. 26, Dec 70 
p. 72, Apr 71 


p. 40, Apr 74 

p. 50, Jan 72 

p. 66, Dec 72 

p. 51, Apr 70 
p. 76, Sep 70 

p. 6, Apr 71 


Alarm, wet basement (HN) 
W2EMF 


p. 68, Apr 72 


Amateur anemometer 

W6GXN p. 52, Jun 68 

Short circuit p, 34, Aug 68 

Antenna masts, design for pipe 

W3MR p. 52, Sep 74 

Added design notes (letter) p. 75, May 75 

Antennas and capture area 

K6MIO p. 42, Nov 69 

Bandpass filter design 

K4KJ p. 36, Dec 73 

Bandpass filters for 50 and 144 MHz, etched 
W5KHT p. 6, Feb 71 

Bandpass filters, single-pole 

W6HPH p. 51, Sep 69 

Basic electronic units 

W2DXH p. 18, Oct 68 

Batteries, selecting for portable equipment 

WB0AIK p. 40, Aug 73 

Broadband amplifier, wide-range 

W6GXN p. 40, Apr 74 

Bypassing, rf, at uhf 

WB6BHI p. 50, Jan 72 

Capacitors, oil-filled (HN) 

W20LU p. 66, Dec 72 

Clock, 24-hour digital 

K4ALS p. 51, Apr 70 

Short circuit p. 76, Sep 70 

Coil-winding data, vhf and uhf 

K3SVC p. 6, Apr 71 

Communications receivers, designing 
for strong-signal performance 
Moore p. 6, Feb 73 

Computer-aided circuit analysis 

KIORV p. 30, Aug 70 

Converting vacuum tube equipment to 
solid-state 

W2EEY p. 30, Aug 68 

Converting wavelength to inches (HN) 

WA6SXC p. 56, Jun 68 

Current flow?, which way does 

W2DXH p. 34, Jul 68 

Digital mixer, introduction 

WB8IFM p. 42, Dec 73 

Digital readout system, simplified 

W60IS p. 42, Mar 74 

Double-balanced mixers 

W1DTY p. 48, Mar 68 

Double-balanced modulator, broadband 

WA6NCT p. 8, Mar 70 

Earth currents (HN) 

W70UI p. 80, Apr 70 

Effective radiated power (HN) 

VE7CB p. 72, May 73 

Ferrite beads 

W5JJ p. 48, Oct 70 

Ferrite beads, how to use 

KIORV p. 34, Mar 73 

Fet biasing 

W3FQJ p. 61, Nov 72 

Filter preamplifiers for 50 and 144 
MHz, etched 

W5KHT p. 6, Feb 71 

Filters, active for direct-conversion receivers 
W7ZOI p. 12, Apr 74 

Fire extinguishers (letter) 

W5PGG p. 68, Jul 71 

Fire protection 

Darr p. 54, Jan 71 

Fire protection (letter) 

K7QCM p. 62. Aug 71 

Fm techniques 

W6SAI p. 8, Sep 69 

Short circuit p. 79, Jun 70 

Freon danger (letter) 

WA5RTB p. 63, May 72 

Frequency multipliers 

W6GXN p. 6, Aug 71 

Frequency multipliers, transistor 

W6AJF p. 49. Jun 70 

Frequency synchronization for scatter-mode 
propagation 

K20VS p. 26, Sep 71 


p. 80, Apr 70 
p. 72, May 73 
p. 48, Oct 70 
p. 34, Mar 73 
p. 61, Nov 72 


p. 68, Jul 71 

p. 54, Jan 71 

p. 62. Aug 71 

p. 8, Sep 69 
p. 79, Jun 70 

p. 63, May 72 

p. 6, Aug 71 
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Frequency synthesis 


Mini-mobile 


WA5SKM 

p. 42, Dec 

69 

K9UQN 

p. 58, 

Aug 

71 

Frequency synthesizer, high-frequency 


Mismatched transmitter loads, affect of 



K2BLA 

p. 16, Oct 

72 

W5JJ 

p. 60, 

Sep 

69 

Gamma-matching networks, how to design 


Mnemonics 




W7ITB 

p. 46, May 

73 

W6NIF 

p. 69, 

Dec 

69 

Glass semiconductors 



More electronic units 




W1EZT 

p 54, Jul 

69 

W1EZT 

p. 56, 

Nov 

68 

Graphical network solutions 



Multi-function integrated circuits 




W1NCK, W2CTK 

p. 26, Dec 

69 

W3FQJ 

P- 46, 

Oct 

72 

Gridded tubes, vhf-uhf effects 



Networks, transmitter matching 




W6UOV 

p. 8, Jan 

69 

W6FFC 

P- 6, 

Jan 

73 

Grounding and wiring 



Neutralizing small-signal amplifiers 



W1EZT 

p. 44, Jun 

69 

WA4WDK 

P- 40, 

Sep 

70 

Ground plow 



Noise figure, meaning of 



W1EZT 

p. 64, May 

70 

K6MIO 

P- 26, 

Mar 

69 

Harmonic output, how to predict 



Operational amplifiers 




Utne 

p. 34, Nov 

74 

WB2EGZ 

P- 6, 

Nov 

69 

Heatsink problems, how to solve 



Phase detector, harmonic 




WA5SNZ 

p. 46, Jan 

74 

W5TRS 

P- 40, 

Aug 

74 

Hybrids and couplers, hf 



Phase-locked loops, 1C 



W2CTK 

p. 57, Jul 

70 

W3FQJ 

P- 54, 

Sep 

71 

Short circuit 

p. 72, Dec 

70 

Phase-locked loops, 1C, experiments with 



Impedance-matching systems, designing 


W3FQJ 

p. 58, 

Oct 

71 

W7CSD 

p. 58, Jul 

73 

Phase-shift networks, design criteria for 



Inductors, how to use ferrite and 



G3NRW 

P- 34, 

Jun 

70 

powdered-iron for 



Pi and pi-L networks 




W6GXN 

p. 15, Apr 

71 

W6SAI 

p. 36, 

Nov 

68 

Correction 

p, 63, May 

72 

Pi network design 




Infrared communications (letter) 



W6FFC 

P- 6, 

Sep 

72 

K20AW 

p. 65, Jan 

72 

Pi network inductors (letter) 




Injection lasers (letter) 



W7IV 

P- 78, 

Dec 

72 

Mims 

p. 64, Apr 

71 

Pi networks, series-tuned 




Injection lasers, high power 



W2EGH 

P- 42, 

Oct 

71 

Mims 

p. 28. Sep 

71 

Power amplifiers, high-efficiency « 

-f 



Integrated circuits, part 1 



WB8LQK 

P- 8, 

Oct 

74 

W3FQJ 

p. 40, Jun 

71 

Power dividers and hybrids 




Integrated circuits, part II 



W1DAX 

p. 30, 

Aug 72 

W3FQJ 

p. 58, Jul 

71 

Power supplies, survey of solid-state 



Integrated circuits, part III 



W6GXN 

P- 25, 

Feb 

70 

W3FQJ 

p. 50, Aug 

71 

Power, voltage and impedance nomograph 


Interference, hi-fi (HN) 


W2TQK 

p. 32, 

Apr 

71 

K6KA 

p. 63, Mar 

75 

Printed-circuit boards, photofabrication of 


Interference, rf 


Hutchinson 

P 6, 

Sep 

71 

W1DTY 

p. 12, Dec 

70 

Programmable calculator simplifies 



Interference, rf (letter) 


antenna design (HN) 




G3LLL 

p. 65, Nov 

75 

W3DVO 

p. 70, 

May 

74 

Interference, rf 


Programmable calculators, using 




WA3NFW 

p. 30, Mar 

73 

W3DVO 

p. 40, 

Mar 

75 

Interference, rf, its cause and cure 


Proportional temperature control 

for crystal 


G3LLL 

p. 26. Jun 

75 

ovens 




Intermittent voice operation of power 


VE5FP 

p. 44, 

Jan 

70 

tubes 



Pulse-duration modulation 




W6SAI 

p. 24, Jan 

71 

W3FQJ 

P- 65, 

Nov 

72 

Isotropic source and practical antennas 


Q factor, understanding 




K6FD 

p. 32, May 

70 

W5JJ 

P- 16, 

Dec 

74 

Laser communications 



QRP operation 




W4KAE 

p. 28, Nov 

70 

W70E 

p. 36, 

Dec 

68 

LED experiments 


Radiation hazard, rf 





W4KAE p. 6, Jun 70 

Lighthouse tubes for uhf 

W6UOV p. 27, Jun 69 

Local-oscillator waveform effects 
on spurious mixer responses 
Robinson, Smith p. 44, Jun 74 

Lowpass filters for solid-state linear amplifiers 
WA0JYK p. 38, Mar 74 

Short circuit p. 62, Dec 74 

L-networks, how to design 

W7LR p. 26, Feb 74 

Short circuit p. 62, Dec 74 

Lunar-path nomograph 

WA6NCT p. 28, Oct 70 

Marine installations, amateur, on small boats 
W3MR p. 44, Aug 74 

Microprocessors, introduction to 

WB4HYJ, Rony. Titus p. 32, Dec 75 

Microwaves, getting started in 

Roubal p. 53, Jun 72 

Microwaves, Introduction 

W1CBY p. 20, Jan 72 


W1DTY p. 4, Sep 75 

Correction p. 59, Dec 75 

Radio communications links 
W1EZT p. 44, Oct 69 

Radio observatory, vhf 

Ham p. 44, Jul 74 

Radio-frequency interference 

WA3NFW p. 30, Mar 73 

Radiotelegraph translator and transcriber 

W7CUU, K7KFA p. 8, Nov 71 

Eliminating the matrix 

KH6AP p. 60, May 72 

Ramp generators 

W6GXN p. 56, Dec 68 

Rating tubes for linear amplifier 
service 

W6UOV, W6SAI p. 50, Mar 71 

Reactance problems, nomograph for 

W6NIF p, 5L, Sep 70 

Resistor performance at high frequencies 

KIORV p. 36, Oct 71 

Resistors, frequency sensitive (HN) 

W8YFB p. 54, Dec 70 


december 1975 [(3 127 



Resistors, frequency sensitive (letter) 

W5UHV p, 68, Jul 71 

RF amplifier, wideband 


operating 


WB4KSS 

P- 

58, 

Apr 

75 

Rf power-detecting devices 

K6JYO 

Rf power transistors, how to use 

P- 

28, 

Jun 

70 

WA7KRE 

p. 8, 

Jan 

70 

Safety in the ham shack 





Darr, James 

P- 

44, 

Mar 

69 

Satellite communications, first step 

to 



K1MTA 

P- 

52. 

Nov 

72 

Added notes (letter) 

Satellite signal polarization 

P- 

73, 

Apr 

73 

KH61J 

p. 6, 

Dec 

72 

Signal detection and communication 




in the presence of white noise 
WB6IOM 

P- 

16, 

Feb 

69 

Silver/silicone grease (HN) 
W6DDB 

Single-tuned interstage networks, 

P- 

63. 

May 

71 

designing 

K6ZGQ 

P- 

59. 

Oct 

68 

Smith chart, how to use 





W1DTY 

P- 

16, 

Nov 

70 

Correction 

P- 

76, 

Dec 

71 

Solar activity, aspects of 

K3CHP 

Solar energy 

P- 

21, 

Jun 

68 

W3FQJ 

P 

, 54, 

Jul 

74 

Speech clippers, rf, performance 

of 




G6XN 

Square roots, finding (HN) 

P- 

26, 

Nov 

72 

K9DHD 

P- 

67, 

Sep 

73 

Increased accuracy (letter) 

P- 

55, 

Mar 

74 

Standing-wave ratios, importance 

of 




W2HB 

p- 

26. 

Jul 

73 

Correction (letter) 

p- 

67, 

May 

74 

Stress analysis of antenna systems 




W2FZJ 

Tetrodes, external-anode 

p- 

23, 

Oct 

71 

W6SAI 

Thermoelectric power supplies 

p- 

23, 

Jun 

69 

K1AJE 

p- 

48. 

Sep 

68 

Thermometer, electronic 

VK3ZNV 

Three-phase motors (HN) 

p- 

30, 

Apr 

70 

W6HPH 

p- 

79. 

Aug 

68 

Thyristors, introduction to 
WA7KRE 

Toroidal coil inductance (HN) 

p- 

54, 

Oct 

70 

W3WLX 

p- 

26, 

Sep 

75 

Toroids, calculating inductance of 




WB9FHC 

Toroids, plug-in (HN) 

p. 

50, 

Feb 

72 

K8EEG 

p- 

60, 

Jan 

72 

Transistor amplifiers, tabulated 





characteristics of 

W5JJ 

p- 

30. 

Mar 

71 

Trig functions on a pocket calculator 

(HN) 


W9Z7K 

p- 

60. 

Nov 

75 

Tuning, Current-controlled 

K2ZSQ 

TV sweep tubes in linear service, 

p- 

38, 

Jan 

69 

full-blast operation of 

W6SAI, W60UV 

p 

i. 9, 

Apr 

68 

Vacuum-tube amplifiers, tabulated 




characteristics of 

W5JJ 

p- 

30. 

Mar 

71 

Warning lights, increasing reliability 

of 



W3NK 

Wind direction indicator, digital 

p 

40, 

Feb 

70 

W6GXN 

p- 

14, 

Sep 

68 

Wind loading on towers and antenna 




structures, how to calculate 
K4KJ 

p- 

16. 

Aug 

74 

Added note 

p 

56. 

Jul 

75 


Beam antenna headings 

W6FFC p. 64, Apr 71 

Code practice stations (letter) 

WB4LXJ p. 75, Dec 72 

Code practice — the rf way 

WA4NED p. 65, Aug 68 

Code practice (HN) 

W20UX p. 74, May 73 

Computers and ham radio 

W5TOM p. 60, Mar 69 

CW monitor 

W2EEY p. 46, Aug 69 

CW monitor and code-practice oscillator 

K6RIL p. 46, Apr 68 

CW monitor, simple 

WA90HR p. 65, Jan 71 

CW transceiver operation with 
transmit-receive offset 

W1DAX p. 56, Sep 70 

DXCC check list, simple 

W2CNQ p. 55, Jun 73 

Fluorescent light, portable (HN) 

K8BYO p. 62, Oct 73 

Great-circle charts (HN) 

K6KA p. 62, Oct 73 

How to be DX 

W4NXD p. 58, Aug 68 

Identification timer (HN) 

K9UQN p. 60, Nov 74 

Magazines, use your old 

Foster p. 52, Jan 70 

Morse code, speed standards for 

VE2ZK p. 68, Apr 73 

Added note (letter) p. 68, Jan 74 

Protective material, plastic (HN) 

W6BKX p. 58, Dec 70 

QSL return, statistics on 

WB61UH p. 60, Oec 68 

Replays, instant (HN) 

W6DNS p. 67, Feb 70 

Sideband location (HN) 

K6KA p. 62, Aug 73 

Spurious signals (HN) 

K6KA p. 61. Nov 74 

Tuning with ssb gear 

W0KD p. 40, Oct 70 

Zulu time (HN) 

K6KA p. 58, Mar 73 


oscillators 


Y parameters, using in rf amplifier design 

WA0TCU p. 46, Jul 72 


AFSK oscillator, solid-state 

WA4FGY p. 28, Oct 68 

Audio oscillator, NE566 1C 

W1EZT p. 36, Jan 75 

Blocking oscillators 

W6GXN p. 45, Apr 69 

Clock oscillator, TTL (HN) 

W9ZTK p. 56. Dec 73 

Crystal oscillator, frequency adjustment of 

W9ZTK p. 42, Aug 72 

Crystal oscillator, high stability 

W6TNS p. 36, Oct 74 

Crystal oscillator, miniature 

W6DOR p. 68, Dec 68 

Crystal oscillators 

W6GXN p. 33, Jul 69 

Crystal oscillators, stable 

DJ2LR p. 34, Jun 75 

Correction p. 67, Sep 75 

Crystal switching (HN) 

K6LZM p. 70, Mar 69 

Crystal test oscillator and signal 
generator 

K4EEU p. 46, Mar 73 

Crystals, overtone (HN) 

G8ABR p. 72, Aug 72 
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Hex inverter vxo circuit 


W2LTJ 

Local oscillator, phase locked 

P- 

50, 

Apr 

75 

VESFP 

P- 5, 

Mar 

71 

Monitoring oscillator 





W2JIO 

P- 

36, 

Dec 

72 

Multiple band master-frequency oscillator 


K6SDX 

P- 

50, 

Nov 

75 

Multivibrator, crystal-controlled 
WN2MQY 

Oscillator, audio, 1C 

P- 

65, 

Jul 

71 

W6GXN 

P- 

50, 

Feb 

73 

Oscillator, electronic keyer 
WA6JNJ 

Oscillator, Franklin (HN) 

P- 

44, 

Jun 

70 

W5JJ 

Oscillator, frequency measuring 

P- 

61, 

Jan 

72 

W6IEL 

P- 

16, 

Apr 

72 

Added notes 

Oscillator, gated (HN) 

P- 

90, 

Dec 

72 

WB9KEY 

Oscillator-monitor, audio 

P- 

59, 

Jul 

75 

WA1JSM 

Oscillator, phase-locked 

P- 

48, 

Sep 

70 

VE5FP 

P- 

6, 

Mar 

71 

Oscillator, two-tone, for ssb testing 




W6GXN 

P- 

11, 

Apr 

72 

Oscillators (HN) 

W1DTY 

Oscillators, cure for cranky (HN) 

P- 

68, 

Nov 

69 

W8YFB 

Oscillators, repairing 

P- 

55, 

Dec 

70 

Allen 

P- 

69, 

Mar 

70 

Oscillators, resistance-capacitance 
W6GXN 

Oscillators, ssb 

P- 

18, 

Jul 

72 

Belt 

Overtone oscillator (HN) 

P- 

26, 

Jun 

68 

W5UQS 

P- 

77, 

Oct 

68 

Quadrature-phased local oscillator (letter) 



K6ZX 

P- 

62, 

Sep 

75 

Quartz crystals (letter) 

WB2EGZ 

TTL crystal oscillators (HN) 

P- 

74, 

Dec 

72 

W0JVA 

Vco, crystal-controlled 

P- 

60, 

Aug 

75 

WB6IOM 

P- 

58, 

Oct 

69 

Vfo buffer amplifier (HN) 

W3QBO 

Vfo, digital readout 

P 

66, 

Jul 

71 

WB8IFM 

P- 

14, 

Jan 

73 

Vfo for solid-state transmitters 
W3QBO 

Vfo, high stability 

P- 

36, 

Aug 

70 

W8YFB 

Vfo, high-stability, vhf 

P- 

14, 

Mar 

69 

OH2CD 

P- 

27, 

Jan 

72 

Vfo, multiband fet 

K8EEG 

Vfo, stable 

P- 

39, 

Jul 

72 

K4BGF 

Vfo, stable transistor 

P 

• 8, 

Dec 

71 

W1DTY 

P- 

14, 

Jun 

68 

Short circuit 

P- 

34, 

Aug 

68 

Vfo transistors (HN) 

WIOOP 

Vxo design, practical 

P. 

74, 

Nov 

69 

K6BIJ 

455-kHz bfo, transistorized 

P- 

22, 

Aug 

70 

W6BLZ. K5GXR 

P- 

12, 

Jul 

68 

power supplies 





Ac current monitor (letter) 





WB5MAP 

P- 

61, 

Mar 

75 

Ac power supply, regulated, for mobile 



fm equipment 

WA8TMP 

P- 

28, 

Jun 

73 

Arc suppression networks (HN) 





WA5EKA 

P- 

70, 

Jul 

73 


Batteries, selecting for portable equipment 

WA0AIK p. 40. Aug 73 

Battery drain, auxiliary, guard for (HN) 

W1D7Y p, 74, Oct 74 

Battery power 


W3FQJ p. 56, Aug 74 

Charger, fet-controlled, for nicad batteries 


WA0JYK 

P- 46, 

Aug 

75 

Current limiting (HN) 

W0LPQ 

p. 70, 

Dec 

72 

Current limiting (letter) 

K5MKO 

p. 66, 

Oct 

73 

Dc-dc converter, low-power 

W5MLY 

p. 54, 

Mar 

75 

Diodes for power supplies, choosing 
W6BLZ p. 38, 

Jul 

6B 

Diode surge protection (HN) 
WA7LUJ 

p. 65, 

Mar 

72 

Added note 

p. 77, 

Aug 

72 

Dual-voltage power supply (HN) 
WIOOP 

P- 71, 

Apr 

69 

Short circuit 

p. 80, 

Aug 

69 

Dual-voltage power supply (HN) 
W5JJ 

p. 68, 

Nov 

71 

Filament transformers, miniature 
Bailey 

p. 66, 

Sep 

74 

High-power trouble shooting 

Allen 

P- 52, 

Aug 

68 

1C power (HN) 

W3KBM 

p. 68, 

Apr 

72 

1C regulated power supply 

W2FBW 

p. 50, 

Nov 

70 

1C regulated power supply 

W9SEK 

p. 51, 

Dec 

70 

1C regulated power supply for ICs 
W6GXN 

p. 28, 

Mar 

68 

Short circuit 

p. 80, 

May 

68 

Klystrons, reflex power for (HN) 
W6BPK 

p. 71, 

Jul 

73 

Line transient protection (HN) 
W1DTY 

p. 75, 

Jul 

68 

Line-voltage monitor (HN) 

WA8VFK 

p. 66, 

Jan 

74 

Current monitor mod (letter) 

P- 61, 

Mar 

75 

Load protection, scr (HN) 

W50ZF 

p. 62, 

Oct 

72 

Low-value voltage source (HN) 
WA5EKA 

p. 66, 

Nov 

71 

Low-voltage supply with short-circuit 
Protection 

WB2EGZ p. 22, 

Apr 

68 

Low-voltage supply (HN) 

WB2EGZ 

p. 57, 

Jun 

68 

Meter safety (HN) 

W6VFR 

p. 68, 

Jul 

72 

Mobile power supplies, troubleshooting 
Allen p. 56, 

Jun 

70 

Mobile power supply (HN) 

WN8DJV 

p. 79. 

Apr 

70 

Mobile supply, low-cost (HN) 
W4GEG 

p. 69, 

Jul 

70 

Motorola Dispatcher, converting to 

12 volts 

WB6HXU p. 26, 

Jul 

72 

Operational power supply 

WA2IKL 

p. 8, 

Apr 

70 

Pilot-lamp life (HN) 

W20LU 

p. 71, 

Jul 

73 

Polarity inverter, medium current 
Laughlin 

p. 26, 

Nov 

73 

Power supplies for single sideband 

Belt p. 38, 

Feb 

69 

Power-supply hum (HN) 

W8YFB 

p. 64, 

May 

71 

Power supply, improved (HN) 
W4ATE 

P- 72, 

Feb 

72 

Power supply, precision 

W7SK 

p. 26, 

Jul 

71 


Power supply protection for your solid-state 
circuits 

W5JJ p. 36, Jan 70 


december 1975 B3 129 



Precision voltage supply for 
phase-locked terminal unit (HN) 

WA6TLA p. 60, Jul 74 

Protection for solid-state power supplies (HN) 


W3NK p. 

66, 

Sep 

70 

Rectifier, half-wave, improved 

Bailey p. 

34, 

Oct 

73 

Regulated solid-state high-voltage 
power supply 

W6GXN p. 

40, 

Jan 

75 

Short circuit p. 

69, 

Apr 

75 

Regulated 5-volt supply (HN) 

W6UNF p. 

67, 

Jan 

73 

SCR-regulated power supplies 

W4GOC p. 

52, 

Jul 

70 

Solar energy 

W3FQJ p. 

54, 

, Jul 

74 

Solar power 

W3FQJ p. 

52, 

Nov 

74 

Step-start circuit, high-voltage (HN) 
W6VFR p. 

64, 

Sep 

71 

Storage-battery QRP power 

W3FQJ p. 

64, 

Oct 

74 

Survey of solid-state power supplies 
W6GXN p. 

25, 

Feb 

70 

Short circuit p. 

76, 

Sep 

70 

Thermoelectric power supplies 

K1AJE p. 

48, 

Sep 

68 

Transformers, high-voltage, repairing 
W6NIF p. 

66 

Mar 

69 

Transformer shorts 

W6BL2 p. 

36, 

Jul 

68 

Transformers, miniature (HN) 

W4ATE p. 

67, 

Jul 

72 

Transients, reducing 

W5JJ p. 

50, 

Jan 

73 

Vibrator replacement, solid-state (HN) 
K8RAY p. 70, 

Aug 

72 

Voltage regulators, 1C 

W7FLC p. 

22, 

Oct 

70 

Voltage regulator ICs, adjustable 
WB9KEY p. 

36, 

Aug 

75 

Voltage-regulator ICs, three-terminal 
WB5EMI p. 

26, 

Dec 

73 

Added note (letter) p. 

73, 

Sep 

74 

Wind generators 

W3FQJ p. 

50, 

Jan 

75 

Zener diodes (HN) 

K3DPJ p. 

79. 

Aug 

68 


propagation 


Artificial radio aurora, scattering 
characteristics of 

WB6KAP p. 18, Nov 74 

Echoes, long delay 

WB6KAP p. 61, May 69 

Ionospheric E-layer 

WB6KAP p. 58, Aug 69 

Ionospheric science, short history of 

WB6KAP p. 58, Jun 67 

Long-distance high frequency communications 
WB6KAP p. 80, Jul 68 

Maximum usable frequency, predicting 

WB6KAP p. 70, Sep 68 

Quiet sun, the 

WB6KAP p. 76, Dec 68 

Scatter-mode propagation, frequency 
synchronization for 

K20VS p. 26, Sep 71 

Solar cycle 20, vhfer's view of 

WA5IYX p. 46, Dec 74 

Sunspot numbers 

WB6KAP p. 63, Jul 69 

Sunspot numbers, smoothed 

WB6KAP p. 72, Nov 68 

Sunspots and solar activity 

WB6KAP p. 60, Jan 69 

Tropospheric-duct vhf communications 

WB6KAP p. 68, Oct 69 


6-meter sporadic-E openings, predicting 

WA9RAQ p. 38, Oct 72 

Added note (letter) p. 69, Jan 74 

receivers and 

converters 

general 

Antenna impedance transformer for 
receivers (HN) 


W6NIF 

P- 

70, 

Jan 

70 

Antenna tuner, miniature receiver (HN) 



WA7KRE 

Anti-QRM methods 

P- 

72, 

Mar 

69 

W3FQJ 

P- 

50, 

May 

71 

Attenuation pads, receiving (letter) 




K?HNQ 

Audio age amplifier 

P- 

69, 

Jan 

74 

WA5SNZ 

Audio age principles and practice 

P- 

32, 

Dec 

73 

WA5SNZ 

P- 

28, 

Jun 

71 

Audio amplifier and squelch circuit 




W6AJF 

Audio filter for CW, tunable 

P- 

36, 

Aug 

68 

WA1JSM 

P- 

34, 

Aug 

70 

Audio filter-frequency translator for CW 



reception 

W2EEY 

P- 

24, 

Jun 

70 

Audio filter mod (HN) 

K6HIU 

Audio filter, simple 

P- 

60, 

Jan 

72 

W4NVK 

P- 

44, 

Oct 

70 

Audio filters, CW (letter) 

6Y5SR 

Audio-filters, inexpensive 

P- 

56, 

Jun 

75 

W8YFB 

P- 

24, 

Aug 

72 

Audio filter, tunable peak-notch 
W2EEY 

Audio filter, variable bandpass 

P- 

22, 

Mar 

70 

W3AEX 

Audio module, complete 

P- 

36, 

Apr 

70 

K4DHC 

P- 

18, 

Jun 

73 

Batteries, how to select for portable 




equipment 

WA0AIK 

P- 

40, 

Aug 

73 

Bfo multiplexer for a multimode detector 



WA3YGJ 

Calibrator crystals (HN) 

P- 

52, 

Oct 

75 

K6KA 

Calibrator, plug-in frequency 

P- 

66, 

Now 

71 

K6KA 

P- 

22, 

Mar 

69 

Calibrator, simple frequency-divider 




using mos ICs 

W6GXN 

P- 

30, 

Aug 

69 

Communications receivers, design ideas for 


Moore 

P- 

12, 

Jun 

74 

Communications receivers, designing 




for strong-signal performance 





Moore 

P- 6, 

Feb 

73 

Converting a vacuum-tube receiver to 



solid-state 

WIOOP 

P- 

26, 

Feb 

69 

Counter dials, electronic 





K6KA 

P- 

44, 

Sep 

70 

CW filter, adding (HN) 

W20UX 

CW monitor, simple 

P- 

66, 

Sep 

73 

WA90HR 

P- 

65, 

Jan 

71 

CW processor for communications 

receivers 


W6NRW 

P 

17, 

Oct 

71 

CW reception, enhancing through ; 

a 




sirnulated-stereo technique 
WA1MKP 

P- 

61, 

Oct 

74 

CW reception, noise reduction for 





W2ELV 

P- 

52, 

Sep 

73 

CW regenerator for interference-free 




communications 

Leward, Libenschek 

P- 

54, 

Apr 

74 


130 QB december 1975 



CW selectivity with crystal bandpassing 

W2EEY p. 52, Jun 69 

CW transceiver operation with transmit-receive 
offset 

W1DAX p. 56, Sep 70 

Detector, reciprocating 

W1SNN p. 32, Mar 72 

Added notes p. 54, Mar 74; p. 76, May 75 

Detector, superregenerative, optimizing 

Ring p. 32. Jul 72 

Detectors, ssb 

Belt p. 22, Nov 68 

Diversity receiving system 

W2EEY p. 12, Dec 71 

Filter alignment 


Radiotelegraph translator and transcriber 

W7CUU, K7KFA p. 8, Nov 71 

Eliminating the matrix 

KH6AP p. 60, May 72 

Receiver impedance matching (HN) 

W0ZFN p. 79, Aug 68 

Receiving RTTY, automatic frequency 
control for 

W5NPO p. 50, Sep 71 

Reciprocating detector as fm discriminator 

W1SNN p. 18, Mar 73 

Reciprocating-detector converter 

W1SNN p. 58, Sep 74 

Rf amplifiers for communications receivers 
Moore 


W7UC 

P- 

61, 

Aug 

75 

Rf amplifier, wideband 

r ' T «- r 



Filter, vari-Q 





WB4KSS 

p. 58, 

Apr 

75 

W1SNN 

P- 

62, 

Sep 

73 

S-meter readings (HN) 



Frequency calibrator, how to design 




W1DTY 

p. 56, 

Jun 

68 

W3AEX 

P- 

54, 

Jul 

71 

Selectivity, receiver (letter) 




Frequency calibrator, receiver 





K4ZZV 

p. 68, 

Jan 

74 

W5UQS 

P- 

28, 

Dec 

71 

Sensitivity, noise figure and dynamic range 


Frequency measurement of received 




W1DTY 

p. 8, 

Oct 

75 

signals 





S-meters, solid-state 




W4AAD 

P- 

38, 

Oct 

73 

K6SDX 

p. 20, 

Mar 

75 

Frequency spotter, general coverage 




Spectrum analyzer, four channel 



W5JJ 

P- 

36, 

Nov 

70 

W9IA 

P- 6, 

Oct 

72 

Frequency standard (HN) 




Squelch, audio-actuated 




WA7JIK 

P- 

69, 

Sep 

72 

K4MOG 

P- 52, 

Apr 

72 

Frequency standard, universal 





Ssb signals, monitoring 




K4EEU 

P- 

40, 

Feb 

74 

W6VFR 

p. 36, 

Mar 

72 

Short circuit 

P- 

72, 

May 

74 

Superregenerative detector, 

optimizing 



Hang age circuit for ssb and CW 





Ring 

p. 32, 

Jul 

72 

W1ERJ 

p. 

50, 

Sep 

72 

Superregenerative receiver, 

improved 



Headphone cords (HN) 





JA1BHG 

p. 48, 

Dec 

70 

W20LU 

P- 

62, 

Nov 

75 

7hreshold-gate/limiter for CW reception 



l-f cathode jack 





W2ELV 

p. 46, 

Jan 

72 

W6HPH 

P- 

28, 

Sep 

68 

Added notes (letter) 




l-f system, multimode 




W2ELV 

p. 59, 

May 72 

WA2IKL 

P- 

39, 

Sep 

71 

Weak signal reception in CW receivers 



Image suppression (HN) 




ZS6BT 

p- 44, 

Nov 

71 


W6NIF p. 68, Dec 72 

Intelligibility of communications receivers, 
improving 

WA5RAQ p. 53, Aug 70 

Interference, electric fence 

K6KA p. 68, Jul 72 

Interference, hi-fi (HN) 

K6KA p. 63, Mar 75 

Interference, rf 

W1DTY p. 12, Dec 70 

Interference, rf 

WA3NFW p. 30, Mar 73 

Interference, rf, its cause and cure 

G3LLL p. 26, Jun 75 

Local oscillator, phase-locked 

VE5FP p. 6, Mar 71 

Local-oscillator waveform effects 
on spurious mixer responses 
Robinson, Smith p. 44, Jun 74 

Mixer, crystal 

W2LTJ p. 38, Nov 75 

Noise blanker 

K4DHC p. 38, Feb 73 

Noise blanker, hot-carrier diode 

W4KAE p. 16, Oct 69 

Short circuit p. 76, Sep 70 

Noise blanker, 1C 

W2EEY p. 52, May 69 

Short circuit p. 79, Jun 70 

Noise figure, the real meaning of 

K6MIO p, 26, Mar 69 

Panoramic reception, simple 

W2EEY p. 14, Oct 68 

Phase-shift networks, design criteria 

G3NRW p, 34, Jun 70 

Product detector, hot-carrier diode 

VE3GFN p. 12. Oct 69 

Radio-direction finder 

W6JTT p. 38, Mar 70 

Radiofrequency interference 

WA3NFW p. 30, Mar 73 


high-frequency receivers 

Bandpass filters for receiver preselectors 

W7ZOI p. 18, Feb 75 

Bandpass tuning, electronic, in the Drake R-4C 
Horner p. 58, Oct 73 

BC-603 tank receiver, updating the 

WA6IAK p. 52, May 68 

BC-1206 for 7 MHz, converted 

W4FIN p. 30, Oct 70 

Short circuit p. 72, Apr 71 

Collins 75A4 hints (HN) 

W6VFR p. 68, Apr 72 

Collins 75A-4 modifications (HN) 

W4SD p. 67, Jan 71 

Communications receiver, five band 

K6SDX p. 6, Jun 72 

Communications receiver for 80 
meters, 1C 

VE3ELP p. 6, Jul 71 

Communications receiver, micropower 

WB9FHC p. 30, Jun 73 

Short circuit p. 58, Dec 73 

Communications receiver, miniaturized 

K4DHC p. 24, Sep 74 

Communications receiver, solid-state 

I5TDJ p. 32, Oct 75 

Correction p. 59, Dec 75 

Companion receiver, all-mode 

W1SNN p. 18, Mar 73 

Converter, hf, solid-state 

VE3GFN p. 32, Feb 72 

Converter, tuned very low-frequency 

OH2KT p. 49, Nov 74 

Direct-conversion receivers 

W3FQJ p. 59, Nov 71 

Direct-conversion receivers, Improved 
selectivity 

K6BIJ p 32, Apr 72 
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Direct-conversion receivers. Weather receiver, low-frequency 


simple active filters for 




W6GXN 

p. 36, 

Oct 

68 

W7ZOI 

P. 12, 

Apr 

74 

WWV receiver, fixed-tuned 




ESSA weather receiver 




W6GXN 

p. 24, 

Nov 

69 

W6GXN 

p. 36, 

May 

68 

WWV receiver, regenerative 




Fet converter, bandswitching, for 



WA5SNZ 

P- 42, 

Apr 

73 

40, 20, 15 and 10 (VE3GFN) 

p. 6, 

, Jul 

68 

WWV receiver, simple (HN) 




postscript 

P- 68, 

May 

69 

WA3JBN 

p. 68, Jul 

70 

Fet converter for 10 to 40 meters, second- 


Short circuit 

p. 72, 

Dec 

70 

generation 




WWV receiver, simple (HN) 




VE3GFN 

p. 28, 

Jan 

70 

WA3JBN 

p. 55, 

Dec 

70 

Short circuit 

p. 79, 

Jun 

70 

WWV-WWVH, amateur applications for 



Frequency synthesizer for the Drake R-4 



W3FQJ 

p. 53, 

Jan 

72 

W6NDI 

p- 6, 

Aug 

72 

455-kHz bfo, transistorized 




Modification (letter) 

p. 74. 

Sep 

74 

W6BLZ, K5GXR 

p. 12, 

, Jul 

68 

Gonset converter, solid-state modification of 


160-meter receiver, simple 




Schuler 

p. 58, 

Sep 

69 

W6FPO 

p. 44, 

Nov 

70 

Hammarlund HQ215, adding 160-meter 



1.9 MHz receiver 




coverage 




W3TNO 

p- 6, 

Dec 

69 

W2GHK 

p. 32, 

Jan 

72 

7-M Hz ssb receiver and transmitter, simple 


Heath SB-650 frequency display, 

using 



VE3GSD 

p. 6, 

Mar 

74 

with other receivers 




Short circuit 

P- 62, 

Dec 

74 

K2BYM 

p. 40, 

Jun 

73 

28-MHz superregen receiver 




High dynamic range receiver input stages 


K2ZSQ 

p. 70, 

Nov 

68 

DJ2LR 

Incremental tuning to your 

p. 26. 

Oct 

75 

vhf receivers 




transceiver, adding 

VE3GFN 

p, 66, 

Feb 

71 




and converters 

Monitoring oscillator 






W2JIO 

p. 36, 

Dec 

72 




Outboard receiver with a transceiver 



Converters for six and two meters, mosfet 


W1DTY 

p. 12, 

Sep 

68 

WB2EGZ 

p- 41, 

Feb 

71 

Outboard receiver with the SB-100, 



Short circuit 

p. 96, 

Dec 

71 

using an (HN) 




Cooled preamplifier for vhf-uhf 




K4GMR 

p. 68, 

Feb 

70 

WA0RDX 

p. 36, 

Jul 

72 

Overload response in the Collins 

75A-4 



Fet converters for 50, 144, 220 and 



receiver, improving 




432 MHz 




W6ZO 

p. 42, 

Apr 

70 

W6AJF 

p. 20, 

Mar 

68 

Short circuit 

p. 76, 

Sep 

70 

Filter-preamplifiers for 50 and 144 MHz 



Phasing-type ssb receiver 




etched 




WA0JYK 

p- 6, 

Aug 

73 

W5KNT 

p. 6, 

Feb 

71 

Short circuit 

p. 58, 

Dec 

73 

Fm channel scanner 




Added note (letter) 

p. 63, 

Jun 

74 

W2FPP 

P- 29, 

Aug 

71 

Preamplifier, emitter-tuned, 21 MHz 



Fm communications receiver, modular 



WA5SNZ 

p. 20, 

Apr 

72 

K8AUH 

p. 32, 

Jun 

69 

Preamplifier, low-noise high-gain 

transistor 


Correction 

p. 71. 

Jan 

70 

W2EEY 

p. 66, 

Feb 

69 

Fm receiver frequency control (letter) 



Preselector, general-coverage (HN) 



W3AFN 

p. 65, 

Apr 

71 

W50ZF 

p. 75, 

Oct 

70 

Fm receiver performance, comparison of 



Q5er, solid-state 




VE7ABK 

p. 68, 

Aug 

72 

W5TKP 

p. 20, 

Aug 

69 

Fm receiver, multichannel for six 

and two 


Receiver incremental tuning for the 



W1SNN 

p. 54, 

Feb 

74 

Swan 350 (HN) 




Fm receiver, tunable vhf 




K1KXA 

p. 64. 

Jul 

71 

K8AUH 

p. 34, 

Nov 

71 

Receiver, reciprocating detector 




Fm receiver, uhf 




W1SNN 

p. 44, 

Nov 

72 

WA2GCF 

p- 6, 

Nov 

72 

Correction (letter) 

p. 77, 

Dec 

72 

Fm repeaters, receiving system 




Receiver, versatile solid-state 




degradation in 




W1PLJ 

p. 10, 

Jul 

70 

K5ZBA 

p. 36, 

May 

69 

Receiving RTTY with Heath SB receivers 

(HN) 


HW-17A, perking up (HN) 




K9HVW 

p. 64, 

Oct 

71 

WBEGZ 

p. 70, 

Aug 

70 

Rf amplifiers, selective 




Interdigital preamplifier and comb-line 



K6BIJ 

p. 58, 

Feb 

72 

bandpass filter for vhf and uhf 




Regenerative detectors and a wideband 



W5KHT 

P- 6, 

Aug 

70 

amplifier for experimenters 




Interference, scanning receiver (HN) 



W8YFB 

p- 61, 

Mar 

70 

K2YAH 

p. 70, 

Sep 

72 

RTTY monitor receiver 




Monitor receivers, two-meter fm 




K4EEU 

p. 27, 

Dec 

72 

WB5EMI 

P- 34, 

Apr 

74 

RTTY receiver-demodulator for net 



Overload problems with vhf converters. 



operation 




solving 




VE7BRK 

p. 42. 

Feb 

73 

WIOOP 

p. 53, 

Jan 

73 

RTTY with SB-300 




Receiver alignment techniques, vhf fm 



W2ARZ 

P- 76, 

Jul 

68 

K4IPV 

P- 14, 

Aug 

75 

Swan 350 CW monitor (HN) 




Receiver, modular two-meter fm 




KIKXA 

p. 63, 

Jun 

72 

WA2GFB 

p. 42, 

Feb 

72 

Transceiver selectivity improved (HN) 



Receiver, vhf fm 




VE3BWD 

p. 74, 

Oct 

70 

WA2GCF 

p. 8, 

Nov 

75 

Tuner overload, eliminating (HN) 




Scanning receiver for vhf fm, improved 



VE3GFN 

p. 66, 

Jan 

73 

WA2GCF 

p. 26, 

Nov 

74 

Attenuators for (letter) 

p. 69. 

Jan 

74 

Scanning receiver modifications. 




Two-band novice superhet 




vhf fm (HN) 




Thorpe 

p. 66, Aug 

68 

WA5WOU 

p. 60, 

Feb 

74 
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Scanning receivers for two-meter fm 

K4IPV p. 28, Aug 74 

Six-meter converter, improved 

K1BQT p. 50, Aug 70 

Six-meter mosfet converter 

WB2EGZ p. 22, Jun 68 

Short circuit p. 34, Aug 68 

Squelch-audio amplifier for fm receivers 

WB4WSU p. 68, Sep 74 

Ssb mini-tuner 

K1BQT p. 16, Oct 70 

Two-meter converter, 1.5 dB NF 

WA6SXC p. 14, JuJ 68 

Two-meter mosfet converter 

WB2EGZ p. 22, Aug 68 

Neutralizing p. 77, Oct 68 

Two-meter preamp, MM5000 

W4KAE p. 49, Oct 68 

Vhf converter performance, 
optimizing (HN) 

K2FSQ p. 18, Jul 68 

Vhf fm receiver (letter) 

K8IHQ p. 76, May 73 

Vhf receiver scanner 

K2LZG p. 22, Feb 73 

Vhf superregenerative receiver, low-voltage 

WA5SNZ p. 22, Jul 73 

Short circuit p. 64, Mar 74 

28-30 MHz preamplifier for satellite 
reception 

W1JAA p. 48, Oct 75 

50-MHz preamplifier, improved 

WA2GCF p. 46, Jan 73 

144-MHz converter (HN) 

K0VQY p. 71, Aug 70 

144-MHz converter (letter) 

W0LER p. 71, Oct 71 

144 MHz converter, hot-carrier diode 

K8CJU p. 6, Oct 69 

144-MHz converter, modular 

W6UOV p. 64, Oct 70 

144 MHz converters, choosing fets for (HN) 

K6JYO p. 70, Aug 69 

144-MHz preamp, super (HN) 

K6HCP p. 72, Oct 69 

144-MHz preamplifier, Improved 

WA2GCF p. 25, Mar 72 

Added notes p. 73, Jul 72 

220-MHz mosfet converter 

WB2EGZ p. 28, Jan 69 

Short circuit p. 76, Jul 69 

432-MHz converter, low-noise 

K6JC p. 34, Oct 70 

432-MHz fet converter, low noise 

WA6SXC p. 18, May 68 

432 MHz preamp (HN) 

W1DTY p. 66, Aug 69 

432 MHz preamplifier and converter 

WA2GCF p. 40, Jul 75 

1296-MHz converter, solid-state 

VK4ZT p. 6, Nov 70 

1296 MHz, double-balanced mixers for 

WA6UAM p. 8, Jul 75 

1296-MHz preamplifier 

WA6UAM p. 42, Oct 75 

1296-MHz preamplifier, low-noise 

WA2VTR p. 50, Jun 71 

Added note (letter) p. 65, Jan 72 

2340-MHz converter, solid-state 

K2JNG, WA2LTM, WA2VTR p. 16, Mar 72 

2304-MHz preamplifier, solid-state 

WA2VTR p. 20, Aug 72 

receivers and converters, 
test and troubleshooting 

Receiver alignment 

Allen p. 64, Jun 68 

Rf and i-f amplifiers, troubleshooting 

Allen p. 60, Sep 70 


Signal injection in ham receivers 

Allen p. 72, May 68 

Signal tracing in ham receivers 
Allen p. 52, Apr 68 

Weak-signal source, variable-output 

K6JYO p. 36, Sep 71 

Weak-signal source, 144 and 432 MHz 

K6JC p. 58, Mar 70 

Weak-signal source, 432 and 1296 MHz 

K6RIL p. 20, Sep 68 


RTTY 


AFSK generator, crystal-controlled 

K7BVT p. 13, Jul 72 

AFSK generator, crystal-controlled 

W6LLO p. 14, Dec 73 

Sluggish oscillator (letter) d. 59, Dec 74 

AFSK oscillators, solid-state 

WA4FGY p. 28, Oct 68 

Audio-frequency keyer, simple 

W2LTJ p. 56, Aug 75 

Audio-shift keyer, continuous-phase 

VE3CTP p. 10, Oct 73 

Short circuit p. 64, Mar 74 

Automatic frequency control for 
receiving RTTY 

W5NPO p. 50, Sep 71 

Added note (letter) p. 66, Jan 72 

Autostart, digital RTTY 

K4EEU p. 6, Jun 73 

Autostart monitor receiver 

K4EED p. 37, Dec 72 

CRT intensifier for RTTY 

K4VFA p. 18, Jul 71 

Carriage return, adding to the automatic 
line feed generator (HN) 

K4EEU p. 71, Sep 74 

Coherent frequency-shift keying, need for 

K3WJQ p. 30, Jun 74 

Added notes (letter) p. 58, Nov 74 

Crystal test oscillator and signal 
generator 

K4EEU p. 46, Mar 73 

CW memory for RTTY identification 

W6LLO p. 6, Jan 74 

Electronic speed conversion for RTTY 
teleprinters 

WA6JYJ p. 36, Dec 71 

Printed circuit for p. 54, Oct 72 

Frequency-shift meter, RTTY 

VK3ZNV p. 53, Jun 70 

Line-end indicator, 1C 

W20KO p. 22, Nov 75 

Line feed, automatic for RTTY 

K4EEU p. 20, Jan 73 

Mainline ST-5 autostart and antispace 

K2YAH p. 46, Dec 72 

Mainline ST-5 RTTY demodulator 

W6FFC p. 14, Sep 70 

Short circuit p. 72, Dec 70 

Mainline ST-6 RTTY demodulator 
W6FFC p. 6, Jan 71 

Short circuit p. 72, Apr 71 

Mainline ST-6 RTTY demodulator, more 
uses for (letter) 

W6FFC p. 69, Jul 71 

Mainline ST-6 RTTY demodulator, 
troubleshooting 

W6FFC p. 50, Feb 71 

Message generator, random access memory 
RTTY 

K4EEU p. 8, Jan 75 

Message generator, RTTY 

W60XP, W8KCQ p. 30, Feb 74 

Monitor scope, phase-shift 

W3CIX p. 36, Aug 72 

Monitor scope, RTTY, Heath 
HO-10 and SB-610 as (HN) 

K9HVW p. 70, Sep 74 
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Monitor scope, RTTY, solid-state 
WB2MPZ p. 33, Oct 71 

Phase locked loop AFSK generator 

K7ZOF p. 27, Mar 73 

Phase-locked loop RTTY terminal unit 

W4FQM p. 8, Jan 72 

Correction p. 60, May 72 

Power supply for p. 60, Jul 74 

Optimization of the phase- 
locked terminal unit p. 22, Sep 75 

Precise tuning with ssb gear 

W0KD p, 40, Oct 70 

Printed circuit for RTTY speed converter 

W7POG p. 54, Oct 72 

Receiver-demodulator for RTTY net 
operation 

VE7BRK p. 42, Feb 73 

Ribbon re-inkers 

W6FFC p. 30, Jun 72 

RTTY converter, miniature iC 

K9MRL p. 40, May 69 

Short circuit p. 80, Aug 69 

RTTY distortion: causes and cures 

WB6IMP p. 36, Sep 72 

RTTY for the blind (letter) 

VE7BRK p. 76, Aug 72 

RTTY, introduction to 

K6JFP p. 38, Jun 69 

RTTY line-length indicator (HN) 

W2UVF p. 62, Nov 73 

RTTY reception with Heath SB receivers (HN) 
K9HVW p. 64, Oct 71 

RTTY with the SB-300 

W2ARZ p. 76, Jul 68 

Signal Generator, RTTY 

W7ZTC p. 23, Mar 71 

Short circuit p. 96, Dec 72 

Speed control, electronic, for RTTY 

W3VF p. 50, Aug 74 

ST-5 keys polar relay (HN) 

W0LPO p. 72, May 74 

Swan 350 and 400 equipment on RTTY (HN) 
WB2MIC p. 67, Aug 69 

Synchrophase afsk oscillator 

W6FOO p. 30, Dec 70 

Synchrophase RTTY reception 

W6FOO p. 38, Nov 70 

Teleprinters, new look in 

W6JTT p. 38, Jut 70 

Terminal unit, phase-locked loop 

W4FQM p. 8, Jan 72 

Correction p. 60, May 72 

Terminal unit, phase-locked loop 

W4AYV p. 36, Feb 75 

Terminal unit, variable-shift RTTY 

W3VF p. 16, Nov 73 

Test generator, RTTY (HN) 

W3EAG p. 67, Jan 73 

Test generator, RTTY (HN) 

W3EAG p. 59, Mar 73 

Voltage supply, precision for 
phase-locked terminal unit (HN) 

WA6TLA p. 60, Jul 74 


satellites 


p. 26, Jan 75 
p. 58, Dec 75 


Amateur radio in space, bibliography 

W6OL0 p. 60, Aug 68 

Addenda p. 77, Oct 68 

Antenna control, automatic azimuth/elevation 
for satellite communications 
WA3HLT 
Correction 

Antenna, simple satellite (HN) 

WA6PXY 

Antennas, simple, for satellite 
communications 
K4GSX 

Az-el antenna mount for satellite 
communications 
W2LX 


Circularly-polarized ground-plane 

antenna for satellite communications 
K4GSX p. 28, Dec 74 

Communications, first step to satellite 

K1MTA p. 52, Nov 72 

Added notes (letter) p. 73, Apr 73 

Oscar 7, communications techniques for 

G3ZCZ p. 6, Apr 74 

Picture transmission, recording satellite 

W6CCN p. 6, Nov 68 

Signal polarization, satellite 

KH6IJ p. 6, Dec 72 

28-30 MHz preamplifier for satellite 
reception 

W1JAA p. 48, Oct 75 

432-MHz OSCAR antenna (HN) 

W1JAA p. 58, Jul 75 

semiconductors 

Antenna switch for meters, solid-state 

K2ZSQ p. 48, May 69 

Avalanche transistor circuits 

W4NVK p. 22, Dec 70 

Beta master, the 

K8ERV p. 18, Aug 68 

Charge flow in semiconductors 

WB6BIH p. 50, Apr 71 

Converting a vacuum-tube receiver to 
solid-state 

WIOOP p. 26, Feb 69 

Short circuit p. 76, Jul 69 

Converting vacuum tube equipment to 
solid-state 

W2EEY p. 30, Aug 68 

Curve master, the 

K8ERV p. 40, Mar 68 

Diodes, evaluating 

W5JJ p. 52, Dec 71 

Dynamic transistor tester (HN) 

VE7ABK p. 65, Oct 71 

Fet bias problems simplified 

WA5SNZ p. 50, Mar 74 

Fet biasing 

W3FQJ p. 61, Nov 72 

Fetrons, solid-state replacements for tubes 

W1DTY p. 4, Aug 72 

Added notes p. 66, Oct 73; p. 62, Jun 74 
Frequency multipliers 

W6GXN p. 6, Aug 71 

Frequency multipliers, transistor 

W6AJF p. 49, Jun 70 

Glass semiconductors 

W1EZT p. 54, Jul 69 

Grid-dip oscillator, solid-state conversion of 

W6AJZ p. 20, Jun 70 

Heatsink problems, how to solve transistor 

WA5SNZ p. 46, Jan 74 

Impulse generator, snap diode 

Siegal, Turner p. 29, Oct 72 

Injection lasers, high power 

Mims p. 28, Sep 71 

Injection lasers (letter) 

Mims p. 64, Apr 71 

Linear power amplifier, high power solid-state 


p. 59, Feb 75 
p. 24, May 74 
p. 34, Mar 75 


Chambers 

P 

. 6, 

Aug 

74 

Linear transistor amplifier 
W3FQJ 

P- 

59, 

Sep 

71 

Long-tail transistor biasing 
W2DXH 

P- 

64, 

Apr 68 

Mobile converter, solid-state modification 
Schuler p. 58, 

of 

Sep 

69 

Mosfet circuits 

W3FQJ 

P- 

50, 

Feb 

75 

Mosfet transistors (HN) 

WB2EGZ 

P- 

72, 

Aug 

69 

Motorola fets (letter) 

W1CER 

P- 

64, 

Apr 

71 

Motorola MPS transistors (HN) 
W2DXH 

P- 

42, 

Apr 

68 
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Neutralizing small-signal amplifiers 
WA4WDK p. 40, 

Noise, zener-diode (HN) 

VE7ABK p. 59, 

Parasitic oscillations in high-power 
transistor rf amplifiers 
W0KGI p. 54, 

Pentode replacement (HN) 

W1DTY p. 70, 

Power dissipation ratings of transistors 
WN9CGW p. 56, 

Power fets 

W3FQJ p. 34, 

Power transistors, parallelling (HN) 
WA5EKA p. 62, 

Relay, transistor replaces (HN) 

W3NK p. 72, 

Replace the unijunction transistor 

K9VXL p. 58, 

Rf power detecting devices 

K6JYO p. 28, 

Rf power transistors, how to use 

WA7KRE p. 8, 

Snap diode impulse generator 

Siegal, Turner p. 29, 

Surplus transistors, identifying 

W2FPP p. 38, 

Thyristors, introduction to 

WA7KRE p. 54, 

Transconductance tester for field-effect 
transistors 

W6NB1 p. 44, 

Transistor amplifiers, tabulated 
characteristics of 

W5JJ p. 30, I 

Transistor and diode tester 

ZL2AMJ p. 65, I 

Transistor breakdown voltages 

WA5EKA p. 44, 

Transistors for vhf transmitters (HN) 
WIOOP p. 74, 

Transistor storage (HN) 

K8ERV p. 58, 

Transistor tester 

WA6NIL p. 48, 

Transistor tester for leakage and gain 
W4BRS p. 68, I 

Transistor testing 

Allen p. 62, 

Transistor-tube talk (HN) 

WA4NED p. 25, 

Trapatt diodes (letter) 

WA7NLA p. 72, 

Troubleshooting around fets 

Allen p. 42, 

Troubleshooting transistor ham gear 
Allen p. 64, 

Vfo transistors (HN) 

WIOOP p. 74, I 

Y parameters in rf design, using 

WA0TCU p. 46, 

Zener diodes (HN) 

K3DPJ p. 79, - 

Zener tester, Low voltage (HN) 

K3DPJ p. 72, I 

single sideband 

Balanced modulator, integrated-circuit 
K7QWR p. 6, 

Balanced modulators, dual fet 

W3FQJ p. 63, 

Communications receiver, phasing-type 
WA0JYK p. 6, i 

Converting a-m power amplifiers to 
ssb service 

WA4GNW p. 55. : 

Converting the Swan 120 to two meters 
K6RIL p. 8, t 

Detectors, ssb 

Belt p. 22, I 


p. 50, Mar 75 
p. 40, Aug 68 
p. 63, Nov 73 
p. 24, Dec 71 


p. 22, Sep 68 


p. 24, May 68 


p. 66, Mar 68 


Detector, ssb, 1C (HN) 

K40DS p. 67, Dec 72 

Correction p. 72, Apr 73 

Double-balanced mixers 

W1DTY p. 48, Mar 68 

Double-balanced modulator, broadband 

WA6NCT p. 8, Mar 70 

Electronic bias switching for linear 
amplifiers 

W6VFR p. 50, Mar 75 

Filters, single-sideband 

Belt p. 40, Aug 68 

Filters, ssb (HN) 

K6KA p. 63, Nov 73 

Frequency dividers for ssb 

W7BZ p. 24, Dec 71 

Frequency translation in ssb 
transmitters 

Belt p. 22, Sep 68 

Generating ssb signals with 
suppressed carriers 

Belt p. 24, May 68 

Guide to single sideband, a 
beginner’s 

Belt p. 66, Mar 68 

Hang age circuit for ssb and CW 

W1ERJ p. 50, Sep 72 

Intermittent voice operation of power tubes 
W6SAI p. 24. Jan 71 

Intermodulation-distortion measurements 
on ssb transmitters 

W6VFR p. 34, Sep 74 

Linear amplifier, five-band conduction- 
cooled 

W9KIT p. 6, Jul 72 

Linear amplifier, five-band kilowatt 

W40Q p. 14, Jan 74 

Improved operation (letter) p. 59, Dec 74 

Linear amplifier, homebrew five-band 

W7IV p. 30, Mar 70 

Linear amplifier performance, improving 

W4PSJ p. 68, Oct 71 

Linear amplifier, 100-watt 

W6WR p. 28, Dec 75 

Linear, five-band hf 

W7D1 p. 6, Mar 72 

Linear for 80-10 meters, high-power 

W6HHN p. 56, Apr 71 

Short circuit p. 96, Dec 71 

Linear power amplifiers 

Belt p. 16, Apr 68 

Linears, three bands with two (HN) 

W4NJF p. 70, Nov 69 

Minituner, ssb 

K1BQT p. 16, Oct 70 

Modifying the Heath SB-200 amplifier 
for the new 8873 zero-bias triode 
W6UOV p. 32, Jan 71 

Oscillators, ssb 

Belt p. 26, Jun 68 

Peak envelope power, how to measure 

W5JJ p. 32, Nov 74 

Phase-shift networks, design criteria for 

G3NRW p. 34, Jun 70 

Phase-shift ssb generators 

Belt p. 20, Jul 68 

Power supplies for ssb 

Belt p. 38, Feb 69 

Precise tuning with ssb gear 

W0KD p. 40, Oct 70 

Pre-emphasis for ssb transmitters 

OH2CD p. 38, Feb 72 

Rating tubes for linear amplifier service 

W6UOV, W6SAI p. 50, Mar 71 

Rf clipper for the Collins S-line 

K6JYO p. 18, Aug 71 

Letter p. 68, Dec 71 

Rf speech processor, ssb 

W2MB p. 18, Sep 73 

Sideband location (HN) 

K6KA p. 62, Aug 73 
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Solid-state circuits tor ssb 




Vox, versatile 



Belt 

p. 18, 

Jan 

69 

W9KIT 

p. 50, Jul 

71 

Solid-state transmitting converter for 



Short circuit 

p. 96, Dec 

71 

144-MHz ssb 




3-500Z in amateur service, the 



W6NBI 

p. 6, 

Feb 

74 

W6SAI 

p. 56, Mar 

68 

Short circuit 

p. 62. 

Dec 

74 

144-MHz linear, 2kW 



Speech clipper, 1C 




W6U0V, W6ZO, K6DC 

p. 26, Apr 

70 

K6HTM 

p, 18, 

Feb 

73 

144-MHz low-drive kilowatt linear 


Added notes (letter) 

p. 64, 

Oct 

73 

W6HHN 

p. 26, Jul 

70 

Speech clipper, rf, construction 




144-MHz transverter, the TR-144 


G6XN 

p, 12. 

Dec 

72 

K1RAK 

p. 24. Feb 

72 

Speech clippers, rf, performance of 



432 MHz rf power amplifier 



G6XN 

p. 26, 

Nov 

72 

K6JC 

p. 40, Apr 

70 

Added notes p. 58, Aug 73; 

p. 72, 

Sep 

74 

432-MHz ssb converter 


Speech clipping 




K6JC 

p. 48, Jan 

70 

K6KA 

p. 24, 

Apr 

69 

Short circuit 

p. 79, Jun 

70 

Speech clipping in single-sideband equipment 


432-MHz ssb, practical approach 

to 


K1YZW 

p. 22, 

Feb 

71 

WA2FSQ 

p. 6, Jun 

71 

Speech processing 




1296-MHz ssb transceiver 



W1DTY 

p. 60, 

Jun 

68 

WA6UAM 

p. 8, Sep 74 

Speech processing, principles of 







ZL1BN 

p. 28, 

Feb 

75 




Added notes p. 75, May 75; 

Speech processor for ssb 

p. 64, 

Nov 

75 

television 



K6PHT 

Speech process, logarithmic 

P. 22, 

Apr 

70 

Camera and monitor, sstv 



WA3FIY 

p. 38, 

Jan 

70 

VE3EGO, Watson 

p. 38, Apr 

69 

Speech processor, ssb 




Color tv, slow-scan 


VK9GN 

p. 31, 

Dec 

71 

W4UMF, WB8DQT 

p. 59, Dec 

69 

Speech splatter on single sideband 

Sep 


Computer, processing, sstv pictures 


W4MB 

p. 28, 

75 

W4UMF 

p. 30, Jul 

70 

Ssb exciter, 5-band 




Fast-scan camera converter for sstv 


K1UKX 

p. 10, 

Mar 

68 

WA9UHV 

p. 22, Jul 

74 

Ssb generator, phasing-type 




Fast- to slow-scan conversion, tv 


W7CMJ 

p. 22, 

Apr 

73 

W3EFG, W3YZC 

p. 32, Jul 

71 

Added comments (letter) 

p. 65, 

Nov 

73 

Frequency-selective and sensitivity- 


Ssb generator, 9-MHz 




controlled sstv preamp 



W9KIT 

p. 6, 

Dec 

70 

DK1BF 

p. 36, Nov 

75 

Switching and linear amplification 




Slow-scan television 



W3FQJ 

p. 61. 

Oct 

71 

WA2EMC 

p. 52, Dec 

69 

Transceiver, miniature 7 MHz 




Sync generator, 1C, for ATV 



W7BBX 

p. 16, 

Jul 

74 

W0KGI 

p. 34, Jul 

75 

Transceiver, single-band ssb 



Synch generator, sstv (letter) 

p. 73, Apr 


W1DTY 

Transceiver, ssb, 1C 

G3ZVC 

Circuit change (letter) 

p. 8, 

Jun 

69 

W1IA 

Television DX 

73 


p. 34. 

p. 62, 

Aug 

Sep 

74 

75 

WA9RAQ 

Test generator, sstv 

K4EEU 

p. 30, Aug 

p. 6, Jul 

73 

73 

Transceiver, ssb, using LM373 1C 

W5BAA 

p. 32, 

Nov 

73 




Transceiver, 3.5-MHz ssb 

VE6ABX 

p. 6, 

Mar 

73 

transmitters and 


Transmitter alignment 

Allen p. 62, Oct 

Transmitter and receiver for 40 meters, ssb 

69 

power amplifiers 


VE3GSD 

Short circuit 

p. 6, 
p. 62, 

Mar 

Dec 

74 

74 

general 



Transmitter, phasing-type ssb 
WA0JYK 

p. 8, 

Jun 

75 

Amplitude modulation, a different approach 
WA5SNZ p. 50, Feb 

70 

Transmitting mixers, 6 and 2 meters 
K2ISP p. 8, 

Apr 

69 

Batteries, how to select for portable 
equipment 


Transverter, 6-meter 

p. 44, 

Dec 


WA0AIK 

d. 40, Auc 73 

K8DOC, K8TVP 

68 

Blower maintenance (HN) 



Trapezoidal monitor scope 




W6NIF 

p. 71, Feb 

71 

VE3CUS 

p. 22, 

Dec 

69 

Blower-to-chassis adapter (HN) 


TTL ICs, using in ssb equipment 




K6JYO 

p. 73, Feb 

71 

G4ADJ 

p 18, 

Nov 

75 

Converting a-m power amplifiers to 


Tuning up ssb transmitters 




ssb service 



Allen 

p. 62. 

Nov 

69 

WA4GNW 

p. 55, Sep 

68 

TV sweep tubes in linear service, 




Efficiency of linear power amplifiers. 


full-blast operation of 




how to compare 



W6SAI, W6UOV 

p. 9. 

Apr 

68 

W5JJ 

p. 64, Jul 

73 

Two-tone oscillator for ssb testing 




Electronic bias switching for linear 


W6GXN 

p, 11. 

Apr 

72 

amplifiers 



Vacuum tubes, using odd-ball types in 



W6VFR 

p. 50, Mar 

75 

linear amplifier service 




Fail-safe timer, transmitter (HN) 



W5JJ 

p, 58. 

Sep 

72 

K9HVW 

p. 72, Oct 

74 

Vhf, uhf transverter, input source 

for (HN) 


Filters, ssb (HN) 



F8MK 

p. 69, 

Sep 

70 

K6KA 

p. 63, Nov 

73 

Vox and mox systems for ssb 




Frequency multipliers 



Belt 

p- 24, 

Oct 

68 

W6GXN 

p. 6, Aug 

71 
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Frequency translation in ssb 
Transmitters 


Belt 

P- 

22, 

Sep 68 

Grid-current measurement in 





grounded-grid amplifiers 

W6SAI 

P- 

64, 

Aug 

68 

Intermittent voice operation of power 



tubes 

W6SAI 

P- 

24, 

Jan 

71 

Key and vox clicks (HN) 





K6KA 

P- 

74, 

Aug 72 

Linear power amplifiers 





Belt 

P- 

16, 

Apr 68 

Lowpass filters for solid-state linear amplifiers 

WA0JYK 

P- 

38, 

Mar 

74 

Short circuit 

p. 

62, 

Dec 

74 

Multiple tubes in parallel grounding grid 

(HN) 


W7CSD 

Networks, transmitter matching 

P- 

60, 

Aug 

71 

W6FFC 

Neutralizing tip (HN) 

P 

i. 6, 

Jan 

73 

ZE6JP 

P- 

69, 

Dec 

72 

Parasitic oscillations in high-power 




transistor rf amplifiers 

W0KGI 

P- 

54, 

Sep 

70 

Parasitic suppressor (HN) 





WA9JMY 

P- 

80, 

Apr 

70 

Pi and Pi-L networks 

W6SAI 

Pi network design aid 

P- 

36. 

Nov 

68 

W6NIF 

P- 

62, 

May 

74 

Correction (letter) 

Pi-network design, high-frequency 

P- 

58, 

Dec 

74 

power amplifier 

W6FFC 

P 

• 6, 

Sep 

72 

Pi-network inductors (letter) 

W7IV 

Pi networks, series tuned 

P- 

78, 

Dec 

72 

W2EGH 

P- 

42, 

Oct 

71 

Power attenuator, all-band 10-dB 





K1CCL 

P- 

68, 

Apr 70 

Power fets 





W3FQJ 

P- 

34, 

Apr 

71 

Power tube open filament pins (HN) 




W9KNI 

Pre-emphasis for ssb transmitters 

P- 

69, 

Apr 

75 

OH2CD 

Relay activator (HN) 

P- 

38, 

Feb 

72 

K6KA 

P- 

62, 

Sep 

71 

Rf power amplifiers, high-efficiency 




WB8LQK 

P- 8, 

Oct 

74 

Rf power transistors, how to use 





WA7KRE 

P- 8, 

Jan 

70 

Screen clamp, solid-state 





W0LRW 

P 

44, 

Sep 

68 

Step-start circuit, high-voltage (HN) 




W6VFR 

Swr alarm circuits 

P- 

64, 

Sep 

71 

W2EEY 

P- 

73, 

Apr 

70 

Temperature alarms for high-power amplifiers 


W2EEY 

P* 

48, 

Jul 

70 

Transmitter power levels, some 





observations regarding 

WA5SNZ 

P- 

62, 

Apr 

71 

Transmitter, remote keying (HN) 





WA3HDU 

P- 

74, 

Oct 

69 

Transmitter switching, solid-state 





W2EEY 

P- 

44, 

Jun 

68 

Transmitter-tuning unit for the blind 




W9NTP 

P- 

60, 

Jun 

71 

TV sweep tubes in linear service, 





full-blast operation of 





W6SAI, W6UOV 

P. 9. 

Apr 

68 

Vacuum tubes, using odd-ball types in 



linear amplifiers 

W5JJ 

P- 

58, 

Sep 

72 

Vfo, digital readout 





WB81FM 

P- 

14, 

Jan 

73 


high-frequency 

transmitters 


ART-13, Modifying for noiseless CW (HN) 

K5GKN p. 68, Aug 69 

CW transceiver for 40 and 80 meters 

W3NNL, K30I0 p. 14, Jul 69 

CW transceiver, low-power 20-meter 

W7ZOI p. 8, Nov 74 

CW transmitter, half-watt 

K0VQY p. 69, Nov 69 

Driver and final for 40 and 80 meters, 
solid-state 

W3QBO p. 20, Feb 72 

Field-effect transistor transmitters 

K2BLA p. 30, Feb 71 

Filters, low-pass for 10 and 15 meters 

W2EEY p. 42, Jan 72 

Frequency synthesizer, high frequency 

K2BLA p. 16, Oct 72 

Grounded-grid 2 kW PEP amplifier, 
high frequency 

W6SAI p. 6, Feb 69 

Heath HW-101 transceiver, using with 
a separate receiver (HN) 

WA1MKP p. 63, Oct 73 

Linear amplifier, five-band 

W7IV p. 30, Mar 70 

Linear amplifier, five-band conduction-cooled 
W9KIT p. 6, Jul 72 

Linear amplifier performance, improving 

W4PSJ p. 68, Oct 71 

Linear amplifier, 100-watt 

WbWR p. 28, Dec 75 

Linear, five-band hf 

W7DI p. 6, Mar 72 

Linear, five-band kilowatt 

W40Q p, 14, Jan 74 

Improved operation (letter) p. 59, Dec 74 

Linear for 80-10 meters, high-power 

W6HHN p. 56, Apr 71 

Short circuit p. 96, Dec 71 

Linear power amplifier, high-power 
solid-state 

Chambers p. 6, Aug 74 

Linears, three bands with two (HN) 

W4NJF p. 70, Nov 69 

Low-frequency transmitter, solid- 
state 

W4KAE p. 16, Nov 68 

Lowpass filter, high-frequency 

W20LU p. 24, Mar 75 

Short circuit p. 59, Jun 75 

Modifying the Heath SB-200 amplifier for 
the new 8873 zero-bias triode 
W6UOV p. 32, Jan 71 

Phase-locked loop, 28 MHz 

W1KNI p. 40, Jan 73 

QRP fet transmitter, 80-meter 

W3FQJ p. 50, Aug 75 

Ssb exciter, 5-band 

K1UKX p. 10, Mar 68 

Ssb transceiver, miniature 7-MHz 

W7BBX p. 16, Jul 74 

Ssb transceiver using LM373 1C 

W5BAA p. 32, Nov 73 

Ssb transceiver, 9-MHz, 1C 

G3ZVC p. 34, Aug 74 

Circuit change (letter) p. 62, Sep 75 

Ssb transmitter and receiver, 40 meters 

VE3GSD p. 6, Mar 74 

Short circuit p. 62, Dec 74 

Ssb transmitter, phasing type 

WA0JYK p. 8, Jun 75 

Tank circuit, inductively-tuned high-frequency 
W6SAI p. 6, Jul 70 

Transceiver, single-band ssb 

W1DTY p. 8, Jun 69 

Transceiver, 3.5-MHz ssb 

VE6ABX p. 6, Mar 73 
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Transmitter, low-power 

W6NIF p. 26, Dec 70 

Transmitters, QRP 

W70E p. 36, Dec 68 

Transmitter, universal flea-power 

K2ZSQ p. 58, Apr 69 

Transverter, high-level hf 

K4ERO p. 68, Jul 68 

3-500Z in amateur service, the 

W6SAI p. 56, Mar 68 

14-MHz vfo transmitter, solid-state 
W3QBO p. 6, Nov 73 

28-MHz transmitter, solid-state 

K2ZSQ p. 10, Jul 68 

40-meters, transistor rig for 

W6BLZ, K5GXR p. 44, Jul 68 

160-meters, 500-watt power amplifier 

W2BP p. 8, Aug 75 

vhf and uhf transmitters 

Converting the Swan 120 to two meters 

K6RIL p. 8, May 68 

Fm repeater transmitter, improving 

W6GDO p. 24, Oct 69 

Linear for 2 meters 

W4KAE p. 47, Jan 69 

Linear for 1296 MHz, high-power 

WB6IOM p. 8, Aug 68 

Phase-locked loop, 50 MHz 

W1KNI p. 40, Jan 73 

Transistors for vhf transmitters (HN) 

WIOOP p. 74, Sep 69 

Transmitter, flea power 

K2ZSQ p. 80, Dec 68 

Transmitting mixers for 6 and 2 meters 

K2ISP p. 8, Apr 69 

Transverter for 6 meters 

WA9IGU p. 44, Jul 69 

Tunnel diode phone rig, 6-meter (HN) 


K2ZSQ 

p. 74, Jul 

Vhf linear, 2kW, design data for 


W6UOV 

p. 6, Mar 

50-MHz kilowatt, inductively tuned 


K1DPP 

p. 8, Sep 

50-MHz linear amplifier 


K1RAK 

p. 38, Nov 

50-MHz linear amplifier, 2-kW 


W6UOV 

p. 16, Feb 

50-MHz linear, inductively tuned 


W6SAI 

p. 6, Jul 

50-MHz transmitter, solid-state 


WB2EGZ 

p. 6, Oct 

50-MHz transverter 


K IRAK 

p. 12, Mar 

50/144-MHz multimode transmitter 

K2ISP 

p. 28, Sep 

144-MHz fm transmitter 


W9SEK 

p. 6, Apr 

144-MHz fm transmitter, solid-state 

W6AJF 

p. 14, Jul 

144-MHz fm transmitter, Sonobaby 

WA0UZO 

p. 8, Oct 

Short circuit 

p. 96, Dec 

Crystal deck for 

p. 26. Oct 

144-MHz low-drive kilowatt linear 


W6HHN 

p. 26, Jul 


144-MHz low-power solid-state transmitter 

K0VQY p. 52, Mar 70 

144-MHz phase-modulated transmitter 

W6AJF p. 18, Feb 70 

144-MHz power amplifier, high performance 
W6UOV p. 22, Aug 71 

144-MHz power amplifier, 10-watt solid-state 
W2DTY p. 67, Jan 74 

144-MHz rf power amplifiers, solid state 

W4CGC p. 6, Apr 73 

144-MHz transmitting converter, solid-state ssb 
W6NBI p. 6, Feb 74 

Short circuit p. 62, Dec 74 


144-MHz transceiver, a*m 

K1AOB p. 55, 

144-MHz two-kilowatt linear 
W6UOV, W6ZO, K6DC p. 26, 

144- and 432- stripline ampiifier/tripler 
K2RIW p. 6, 

220-MHz exciter 

WB6DJV p. 50, 

220-MHz power amplifier 

W6UOV p. 44, 

220-MHz, rf power amplifier for 

WB6DJV p. 44, 

220-MHz rf power amplifier, vhf fm 
K7JUE p. 6, 

432-MHz amplifier, 2-kW 

W6DAI, W6NLZ p. 6. 

432-MHz exciter, solid-state 

WIOOP p. 38, 

432-MHz rf power amplifier 

K6JC p. 40, 

432-MHz solid-state linear amplifier 
WB6QXF p. 30, 

432-MHz ssb converter 

K6JC p. 48, 

Short circuit p. 79, 

432-MHz 100-watt solid-state power ampli 
WA7CNP p. 36, 

1296-MHz frequency tripler 

K4SUM, W4API p. 40, Sep 69 

1296-MHz power amplifier 
W2COH, W2CCY, W20J, 

W1MU p. 43, 

2304-MHz power amplifier 

WA9HUV p. 8, 


Dec 71 

Apr 70 

Feb 70 

Nov 71 

Dec 71 

Jan 71 

Sep 73 

Sep 68 

Oct 69 

Apr 70 

Aug 75 

Jan 70 
Jun 70 
fier 

Sep 75 


Mar 70 
Feb 75 


transmitters and 
power amplifiers, 
test and troubleshooting 


Aligning vhf transmitters 
Allen 

Ssb transmitter alignment 
Allen 

Transverter, 6-meter 
K8DOC, K8TVP 
Tuning up ssb transmitters 
Allen 


p. 58, Sep 68 
p. 62, Oct 69 
p. 44, Dec 68 
p. 62, Nov 69 


troubleshooting 

Analyzing wrong dc voltages 

Allen p. 54, Feb 69 

Audio distortion, curing in speech 
amplifiers 

Allen p. 42, Aug 70 

Dc-dc converters, curing trouble in 

Allen p. 56, Jun 70 

Fets, troubleshooting around 

Allen p. 42, Oct 68 

High-voltage troubleshooting 

Allen p. 52, Aug 68 

Mobile power supplies, troubleshooting 

Allen p. 56, Jun 70 

Ohmmeter troubleshooting 

Allen p. 52, Jan 69 

Oscillators, repairing 

Allen p. 69, Mar 70 

Oscilloscope, putting to work 

Allen p. 64, Sep 69 

Oscilloscope, troubleshooting amateur 
gear with 

Allen p. 52, Aug 69 

Receiver alignment 

Allen p. 64, Jun 68 

Receiver alignment techniques, vhf fm 

K4IPV p. 14, Aug 75 

Resistance measurement, troubleshooting by 
Allen p. 62, Nov 68 
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Rf and i-f amplifiers, troubleshooting 

Allen p. 60, Sep 70 

Signal injection testing in receivers 

Allen p. 72, May 68 

Signal tracing in amateur receivers 

Allen p. 52, Apr 68 

Speech amplifiers, curing distortion 

Allen p. 42, Aug 70 

Ssb transmitter alignment 

Allen p. 62, Oct 69 

Sweep generator, how to use 

Allen p. 60, Apr 70 

Transistor amateur gear, troubleshooting 

Allen p. 64, Jul 68 

Transistor testing 

Allen p. 62, Jul 70 

Tuning up ssb transmitters 

Allen p. 62, Nov 69 

Vhf transmitters, aligning 

Allen p. 58, Sep 68 


vhf and microwave 
general 

Amateur vhf fm operation 


W6AYZ 

p. 36, 

Jun 

68 

Artificial radio aurora, vhf 
scattering characteristics 
WB6KAP 

p. 18, 

Nov 

74 

A-m modulation monitor (HN) 
K7UNL 

p. 67, 

Jul 

71 

APX-6 transponder, notes on 
W60SA 

p. 32, 

Apr 

68 

Band change from six to two meters, quick 
K0YQY p. 64. Feb 

70 

Bandpass filters, single pole 
W6HPH 

p. 51, 

Sep 

69 

Bandpass filters, 25 to 2500 MHz 
K6RIL 

p. 46, 

Sep 

69 

Bypassing, rf, at vhf 

WB6BHI 

p. 50, 

Jan 

72 

Cavity filter, 144-MHz 

W1SNN 

p. 22, 

Dec 

73 

Short circuit 

p. 64, 

Mar 

74 

Coaxial filter, vhf 

W6SAI 

p. 36, 

Aug 

71 

Coaxial line resonators (HN) 
WA7KRE 

P- 82, 

Apr 

70 

Coil-winding data, practical vhf and uhf 
K3SVC p. 6, 

Apr 

71 

Crystal mount, untuned 

W1DTY 

P- 68, 

Jun 

68 

Effective radiated power (HN) 
VE7CB 

P. 72. 

May 

73 

Frequency multipliers 

W6GXN 

P. 6, 

Aug 

71 

Frequency multipliers, transistor 
W6AJF 

P- 49, 

Jun 

70 

Frequency scaler, 500-MHz 

W6URH 

P< 32, 

Jun 

75 

Frequency scalers, 1200-MHz 
WB9KEY 

P- 38, 

Feb 

75 

Frequency synchronization for 
scatter-mode propagation 
K20VS 

p. 26, 

Sep 

71 

Frequency synthesizer, 220 MHz 
W6GXN 

p. 8, 

Dec 

74 

Gridded tubes, vhf/uhf effects in 
W6UOV 

p. 8, 

Jan 

69 

Harmonic generator (HN) 

W5GDQ 

P- 76, 

Oct 

70 

Impedance bridge (HN) 

W6KZK 

P- 67, 

Feb 

70 

Indicator, sensitive rf 

WB9DNI 

P- 38, 

Apr 

73 

Klystron cooler, waveguide (HN) 
WA4WDL 

p. 74, 

Oct 

74 

Lunar-path nomograph 

WA6NCT 

p. 28, 

Oct 

70 


Microwave communications, amateur 
standards for 


K6HIJ 

p. 54, 

Sep 69 

Microwave hybrids and couplers 

for amateur i 

use 

W2CTK 

p. 57, 

Jul 

70 

Short circuit 

p. 72, 

Dec 

70 

Microwaves, getting started in 
Roubal 

p. 53, 

Jun 

72 

Microwaves, introduction to 
W1CBY 

p. 20, 

Jan 

72 

Moonbounce to Australia 

W1DTY 

p. 85, 

Apr 

68 

Noise figure, meaning of 

K6MIO 

p. 26, 

Mar 

69 

Noise figure measurements, vhf 
WB6NMT 

p. 36, 

Jun 

72 

Noise generators, using (HN) 
K2ZSQ 

p. 79, 

Aug 68 

Phase-locked loop, tunable 50 MHz 

W1KNI p. 40, 

Jan 

73 

Power dividers and hybrids 
W1DAX 

p. 30, 

Aug 72 

Proportional temperature control for crystal 


ovens 

VE5FP 

p. 44, 

Jan 

70 

Radio observatory, vhf 

Ham 

p. 44, 

Jul 

74 

Reflex klystrons, pogo stick for (HN) 
W6BPK p. 71, 

Jul 

73 

Rf power-detecting devices 
K6JYO 

p. 28, 

Jun 

70 

Satellite communications 

K1TMA 

p. 52, 

Nov 

72 

Added notes (letter) 

p. 73, 

Apr 

73 

Satellite signal polarization 

KH6IJ 

p. 6, 

Dec 

72 

Solar cycle 20, vhfer's view of 
WA5IYX 

p. 46, 

Dec 

74 

Tank circuits, design of vhf 
K7UNL 

p. 56, 

Nov 

70 

Uhf hardware (HN) 

W6CMQ 

p. 76, 

Oct 

70 

Vfo, high-stability vhf 

OH2CD 

p. 27, 

Jan 

72 

Vhf beacons 

K6EDX 

p. 52, 

Oct 

69 

Vhf beacons 

W3FQJ 

p. 66, 

Dec 

71 

50-MHz frequency synthesizer 
W1KNI 

p. 26, 

Mar 

74 

144-MHz fm frequency meter 
W4JAZ 

p. 40, 

Jan 

71 

Short circuit 

p. 72, 

Apr 

71 

144-MHz frequency synthesizer 
WB4FPK 

p. 34, 

Jul 

73 


144 -MHz frequency-synthesizer, one- 
crystal 

W0KMV p. 30, Sep 73 

220-MHz frequency synthesizer 

W6GXN p. 8, Dec 74 

432-MHz ssb, practical approach to 

WA2FSQ p. 6, Jun 71 

1296-MHz microstripline bandpass filters 
WA6UAM p. 46, Dec 75 

40-GHz record 

K7PMY p. 70, Dec 68 


vhf and microwave 
antennas 

Circularly-polarized ground-plane 

antenna for satellite communications 
K4GSX p. 28, Dec 74 

Ground plane, portable vhf (HN) 

K9DHD p. 71, May 73 

Log-periodic yagi beam antenna 

K6RIL, W6SAI p. 8, Jul 69 

Correction p. 68, Feb 70 

Microstrip swr bridge, vhf and uhf 

W4CGC p. 22, Dec 72 
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Microwave antenna, low-cost 

K6HIJ p. 52, Nov 69 

Parabolic reflector antennas 

VK3ATN p. 12, May 74 

Parabolic reflector element spacing 

WA9HUV p. 28, May 75 

Parabolic reflector gain 

W2TQK p. 50, Jul 75 

Parabolic reflector, 16-foot homebrew 

WB6IOM p. 8, Aug 69 

Parabolic reflectors, finding 
focal length of (HN) 

WA4W0L p. 57, Mar 74 

Swr meter 

W6VSV p. 6, Oct 70 

Transmission lines, uhf 

WA2VTR p. 36, May 71 

Two-meter antenna, simple (HN) 

W6BLZ p. 78, Aug 68 

Two-meter mobile antennas 

W6BIZ p. 76. May 68 

Vhf antenna switching without relays (HN) 

K2ZSQ p. 77, Sep 68 

10 GHz dielectric antenna (HN) 

WA4WDL p. 80, May 75 

50-MH2 antenna coupler 

K1RAK p. 44, Jul 71 

50-MHz collinear beam 

K4ERO p. 59, Nov 69 

50-MHz cubical quad, economy 

W6DOR p. 50, Apr 69 

50-MHz J-pole antenna 

K4SDY p. 48, Aug 68 

50-MHz mobile antenna (HN) 

W4PSJ p. 77, Oct 70 

144-MHz antenna, % wave vertical 

K6KLO p. 40, Jul 74 

144-MHz antenna, Va-wave vertical, 
build from CB mobile whips 
WB4WSU p. 67, Jun 74 

144-MHz antennas, simple 

WA3NFW p. 30, May 73 

144-MHz antenna switch, solid-state 

K2ZSQ p. 48, May 69 

144-MHz collinear antenna 

W6RJO p. 12, May 72 

144-MHz four-element collinear array 

WB6KGF p. 6, May 71 

144-MHz ground plane antenna, 0.7 
wavelength 

W3WZA p. 40, Mar 69 

144-MHz moonbounce antenna 

K6HCP p. 52, May 70 

144-MHz whip, 5/8-wave (HN) 

VE3DDD p. 70, Apr 73 

432-MHz corner reflector antenna 

WA2FSQ p. 24, Nov 71 

432-MHz OSCAR antenna (HN) 

W1JAA p. 58, Jul 75 

432- and 1296-MHz quad-yagi arrays 

W3AED p. 20, May 73 

Short circuit p. 58, Dec 73 

440-MHz collinear antenna, four-element 

WA6HTP p. 38, May 73 

1296-MHz Yagi 

W2CQH p. 24, May 72 

1296-MHz Yagi array 

W3AED p. 40, May 75 

vhf and microwave 
receivers and converters 

Audio filter, tunable, for weak-signal 
communications 

K6HCP p. 28. Nov 75 

Cooled preamplifier for vhf-uhf reception 

WA0RDX p. 36, Jul 72 


Fet converters for 50, 144, 220 and 
432 MHz 

W6AJF p. 20, Mar 68 

Interdigital preamplifier and comb-line 
bandpass filter for vhf and uhf 
W6KHT p. 6, Aug 70 

Noise figure, sensitivity and dynamic range 

W1DTY p. 8, Oct 75 

Noise figure, vhf, estimating 

WA9HUV p. 42, Jun 75 

Overload problems with vhf converters, 
solving 

WIOOP p. 53, Jan 73 

Receiver scanner, vhf 

K2LZG p. 22, Feb 73 

Receiver, superregenerative, for vhf 

WA5SNZ p. 22, Jul 73 

Signal detection and communication 
in the presence of white noise 
WB6IOM p. 16, Feb 69 

Signal generator for two and six meters 

WA80IK p. 54, Nov 69 

Single-frequency conversion, vhf/uhf 

W3FQJ p. 62, Apr 75 

Vhf converter performance, 
optimizing (HN) 

K2ZSQ p. 18, Jul 68 

Weak-signal source, stable, variable output 

K6JYO p. 36, Sep 71 

Weak-signal source, 144 and 432 MHz 

K6JC p. 58, Mar 70 

Weak-signal source, 432 and 1296 MHz 

K6RIL p. 20, Sep 68 

28-30 MHz low-noise preamp 

W1JAA p- 48, Oct 75 

50-MHz deluxe mosfet converter 

WB2EGZ p. 41, Feb 71 

50-MHz etched-inductance bandpass filters 
and filter-preamplifiers 

W5KHT p. 6, Feb 71 

50-MHz mosfet converter 

WB2EGZ p. 22, Jun 68 

Short circuit p. 34, Aug 68 

50-MHz preamplifier, improved 

WA2GCF p. 46, Jan 73 

144-MHz converter (HN) 

K0VQY p. 71, Aug 70 

144-MHz converter, 1.5 dB noise figure 

WA6SXC p. 14, Jul 68 

144-MHz converters, choosing fets (HN) 

K6JYO p. 70, Aug 69 

144-MHz deluxe mosfet converter 

WB2EGZ p. 41, Feb 71 

Short circuit p. 96, Dec 71 

Letter, W0LER p. 71, Oct 71 

144-MHz etched-inductance bandpass 
filters and filter-preamplifiers 
W5KHT p. 6, Feb 71 

144-MHz fm receiver 

W9SEK p. 22, Sep 70 

144-MHz fm receiver 

WA2GBF p. 42, Feb 72 

Added notes p. 73, Jul 72 

144.MHz fm receiver 

WA2GCF p. 6, Nov 72 

144-MHz preamplifier, improved 

WA2GCF p. 25, Mar 72 

144-MHz preamplifier, low noise 

W8BBB p. 36, Jun 74 

144-MHz preamp, super (HN) 

K6HCP p. 72, Oct 69 

144-MHz preamp, MM5000 

W4KAE p. 49, Oct 68 

220-MHz mosfet converter 

WB2EGZ p. 28, Jan 69 

Short circuit p. 76, Jul 69 

432-MHz converter, low-noise 

K6JC p. 34. Oct 70 

432-MHz fet converter, low-noise 

WA6SXC p. 18, May 68 

432-MHz fet preamp (HN) 

W1DTY p. 66, Aug 69 
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432 MHz preamplifier and converter 

WA2GCF p. 40, Jill 

432-MHz preamplifier, ultra low-noise 

W1JAA p. 8, Mar 

1296-MHz converter, solid state 

VK4ZT p. 6, Nov 

1296 MHz, double-balanced mixers for 

WA6UAM p. 8, Jul 

1296-MHz noise generator 

W3BSV p. 46, Aug 

1296-MHz preamplifier 

WA6UAM p. 42, Oct 


Jun 

Jan 


1296-MHz preamplifier, low-noise 
transistor 

WA2VTR p. 50, 

Added note (letter) p. 65, 

1296-MHz preamplifiers, microstripline 

WA6UAM p. 12, Apr 

1296-MHz ssb transceiver 

WA6UAM p. 8, Sep 

2304-MHz balanced mixer 

WA2ZZF p. 58, Oct 

2304-MHz converter, solid-state 

K2JNG, WA2LTM, WA2VTR p. 16. Mar 

2304-MHz preamplifier, solid-state 

WA2VTR p. 20, Aug 

2304-MHz preamplifiers, narrow-band 
solid-state 

WA9HUV p. 6, Jul 


75 

75 

70 
75 

73 
75 

71 

72 

75 

74 

75 
72 
72 

74 


vhf and microwave 
transmitters 

Aligning vhf transmitters 


Allen 

p. 58, 

Sep 

68 

Converting the Swan 120 to two meters 
K6RIL p. 8, 

May 

68 

External anode tetrodes 

W6SA1 

p. 23, 

Jun 

69 

Inductively-tuned tank circuit 
W6SAI 

p. 6, 

Jul 

70 

Lighthouse tubes for uhf 

W6UOV 

P- 27, 

Jun 

69 

Pi networks, series-tuned 

W2EGH 

P- 42, 

Oct 

71 

Ssb input source for vhf, uhf transverters (HN) 

F8MK 

p. 69. 

Sep 

70 

Transistors for vhf transmitters (HN) 
WIOOP p. 74, 

Sep 

69 

Vhf linear, 2 kW, design data for 
W6UOV 

p. 7. 

Mar 

69 

2C39, water cooling 

K6MYC 

p. 30, 

Jun 

69 

50-MHz customized transverter 
K1RAK 

p. 12, 

Mar 

71 

50-MHz heterodyne transmitting mixer 
K2ISP p. 8, 

Apr 

69 

Correction 

p. 76, 

Sep 

70 

50-MHz kilowatt, inductively-tuned 
K1DPP 

p. 8, 

Sep 

75 

50-MHz 2 kW linear amplifier 
W6UOV 

p. 16, 

Feb 

71 

50-MHz linear amplifier 

K1RAK 

p. 38, 

Nov 

71 

50-MHz multimode transmitter 
K2ISP 

P- 28, 

Sep 

70 

50-MHz transmitter, solid-state 
WB2EGZ 

p. 6, 

Oct 

68 

50-MHz transverter 

K8DOC, K8TVP 

p. 44, 

Dec 

68 

50-MHz transverter 

WA9IGU 

p. 44, 

Jul 

69 

50-MHz tunnel-diode phone rig 
K2ZSQ 

p. 74, 

Jul 

68 

144-MHz fm transceiver, compact 
W6AOI 

p. 36, 

Jan 

74 

144-MHz fm transmitter 

W6AJF 

p. 14, 

Jul 

71 


144-MHz fm transmitter 

W9SEK p. 6, Apr 72 

144-MHz fm transmitter, Sonobaby 
WA0UZO p. 8, Oct 72 

Crystal deck for Sonobaby p. 26, Oct 72 
144-MHz heterodyne transmitting mixers 

K2ISP p. 8, Apr 69 

Correction p. 76, Sep 70 

144-MHz linear 

W4KAE p. 47, Jan 69 

144-MHz linear, 2kW, design data for 

W6UOV p. 7, Mar 69 

144-MHz low-drive kilowatt linear 

W6HHN p. 26, Jul 70 

144-MHz multimode transmitter 


K2ISP 

p. 28, 

Sep 

70 

144-MHz phase-modulated transmitter 
W6AJF p. 18, 

Feb 

70 

144-MHz power amplifier, high 
performance 

W6UOV 

p. 22. 

Aug 71 

144-MHz power amplifiers, fm 
W4CGC 

p. 6, 

Apr 

73 

144-MHz power amplifier, 10-watt 
solid-state (HN) 

W1DTY 

P- 67, 

Jan 

74 

144-MHz power amplifier, 80-watt, 

solid-state 


Hatchett 

p. 6, 

Dec 

73 

144-MHz transceiver, a-m 

K1AOB 

p. 55, 

Dec 

71 

144-MHz transmitting converter, solid-state ssb 

W6NBI 

p. 6, 

Feb 

74 

Short circuit 

p. 62, 

Dec 

74 

144-MHz transverter 

K1RAK 

P- 24, 

Feb 

72 

144-MHz two-kilowatt linear 
W6UOV, W6ZO, K6DC 

p. 26, 

Apr 

70 

144- and 432-MHz stripline amplifier/tripier 


K2RIW 

p. 6, 

Feb 

70 

220-MHz exciter 

WB6DJV 

p. 50, 

Nov 

71 

220-MHz power amplifier 

W6UOV 

P- 44, 

Dec 

71 

220-MHz rf power amplifier 
WB6DJV 

p. 44, 

Jan 

71 

220-MHz rf power amplifier, fm 
K7JUE 

p. 6, 

Sep 

73 

432-MHz amplifier, 2-kW 

W6SAI, W6NLZ 

p. 6, 

Sep 

68 

432-MHz exciter, solid-state 
WIOOP 

p. 38, 

Oct 

69 

432-MHz rf power amplifier 

K6JC 

p. 40, 

Apr 

70 

432-MHz solid-state linear amplifie 
WB6QXF 

r 

p. 30, 

Aug 

75 

432-MHz ssb converter 

K6JC 

P- 48, 

Jan 

70 

Short circuit 

P- 79, 

Jun 

70 

432-MHz ssb, practical approach 
WA2FSQ 

p. 6, 

Jun 

71 

432-MHz stripline tripler 

K2RIW 

p. 6, 

Feb 

70 

432-MHz 100-watt solid-state power 
amplifier 

WA7CNP p. 36, 

Sep 

75 

1152- to 2304-MHz power doubler 
WA9HUV 

p- 40, 

Dec 

75 

1296-MHz frequency tripler 
K4SUM, W4API 

p. 40, 

Sep 

69 

1296-MHz linear, high-power 
WB6IOM 

p. 6, 

Aug 68 

Short circuit 

p. 54, 

Nov 

68 

1296-MHz power amplifier 

W2COH, W2CCY, W20J, 

W1IMU 

p. 43, 

Mar 

70 

1296-MHz ssb transceiver 

WA6UAM 

p. 8, 

Sep 

74 

2304-MHz power amplifier 
WA9HUV 

p. 8, 

Feb 

75 


december 1975 m mi 



Advertise* \f 
check-off 


. . . for literature, in a hurry — 
we'll rush your name to the companies 
whose names you “check-off 11 

Place your check mark in the space between 
name and number. Ex: Ham Radio X 234 
INDEX 


Adva _ 265 

Aldelco_347 

Amtroncraft_381 

Aptron_380 

Atlas__ 198 

Atronics ___ 382 

Barber_383 

Barry • 

Bauman_017 

Budwig_233 

Bullet_328 

Buyers & Sellers __329 

CFP .. 022 

CaJ-Corr. __ 282 

Communications 

Specialists 330 

Communication 

Specialties 369 

Corbin_349 

Crystal Products_370 

Curtis_034 

Cush Craft_035 

D-D Ent. _ 269 

D & N .384 

Dames _ 324 

Data Signal_270 

Dentron_259 

Drake_039 

Dycomm_040 

Eimac _043 

Electra Co._385 

Electrografix _ 386 

Electronic Devices_387 

Electronic Dist._044 

Elect. Equip. Bank_288 

ELPROCON_301 

Electrospace _ .. 388 

Erickson_047 

Genave _ 168 

J. J. Glass _ 389 
HR Report _ . 150 

Hal __ 057 

Hal-Trpnix_254 

Ham Radio 150 

Hamtronics 246 

Henry_062 

Hildreth__ 283 

Hosfe/t _ 390 

Howard 

Microsystems . 361 

Hy-Gain_064 

Icom 065 

International 

Crystal _ 066 

James_333 

Jan_067 

Janel __ 068 

Jensen _ 293 

K-Enterprises 071 

K. E. 072 


Kensco _ 394 

Kenwood_341 

Kolar_334 

Levy . 291 

Little Giant_011 

Lyle . 373 

MFJ 082 

Matric_084 

Maynard _ 363 

M-Tech _ 357 

National Semi. 323 

N. E. Digital ___ 336 

Northshore RF 296 

PRA_316 

Pa gel __ 092 

Palomar 093 

Poly Paks __ 096 

Porta-Pak __ _ 274 

RCA_312 

R F Comm._305 

RMS_239 

RP __ 098 

Radiation Devices_099 

Callback _100 

Regency _ _ 102 

SST_375 

Sagal_376 

SAROC_146 

Savoy _ 105 

Signal 

Management _391 

Slep _ 232 

Southwest Tech._262 

Space_107 

Specialty Comm. 

Systems_318 

Spectronics_191 

Spectrum Int._108 

Swan_111 

Systems Research_392 

TMAC_245 

Ten-Tec * 

Tescom ___ 393 

Topeka FM_115 

Towtec _ 320 

Tri-Ex_116 

Triad-Utrad_345 

Tristao Tower. Div. of 

Palmer_118 

Tropical 

Hamboree _ _ 185 
Tufts _ 321 

VHF Engineering_121 

Valu-Pak_264 

Vanguard__ 346 

Webster . 255 

Weinschenker_122 

Weirnu _ _ 379 

Werlatone_367 

Whitehouse _ 378 

Wilson 123 


“Please contact this advertiser directly 

Limit 15 inquiries per request. 

December 1975 

Please use before January 31, 1976 
Tear off and mail to 

HAM RADIO MAGAZINE — “check off" 
Greenville, N. H. 03048 

NAME. 


CALL 

STREET. 

CITY... 

STATE.ZIP. 


Advertisers iNdeX 


Adva Electronics . 101 

Aldelco .. 108 

Amtroncraft Kits, Inc. 75 

Aptron Laboratories .113 

Atlas Radio Co. 39 

Atronics . 108 

Barber Corporation 94 

Barry 144 

Bauman 111 

Budwig Mfg. Co. 108 

Bullet . 81, 91 

Buyers & Sellers . ................ 107 

CFP Communications . 106 

Cal Com Systems. Inc. . .112 

Communications Specialists 2 

Communication Specialties, Inc. 112 

D. R. Corbin Mfg. Co. 110 

Crystal Products Co. 113 

Curtis Electro Devices 110 

Cush Craft Cover il 

D-D Enterprises 70, 103 

D & N Gifts 107 

Dames. Ted 111 

Data Signal, Inc. 84, 85 

Dentron Radio Co. 72, 73, 104 

Drake Co., R. L. 1 

Dycomm 68 

Eimac, Div. of Parian Assoc. Cover IV 

Electrografix, Inc. . 100 

Electronic Distributors . 103 

Electronic Equipment Bank, Inc. 74 

FLPROCON . 104 

Electrospace Systems, Inc. 112 

Erickson Communications . 95 

General Aviation ..... 92, 93 

J. J. Glass Co. 65 

HR Report. 62 

Hal Communications Corp. 57, 94 

Hal-Tronix 106 

Ham Radio . . . . 64, 66, 96, 97 

Hamtronics, Inc. . 102 

Henry Radio Stores . Cover III 

Hildreth Engineering . 108 

Hosfelt Electronics . 112 

Howard Micro Systems, Inc. Ill 

Hy-Gain Electronics Corp. 143 

Icom 5 

International Crystal Mfg. Co., Inc. 7 

James Electronics 88. 89. 109 


Jan Crystals 
Janel Labs 
K-Enterprises 
K. E. Electronics . 

KLM Electronics 

Kensco Communications, Inc. 

Trio-Kenwood Communications, Inc. 
Kolar, Inc. 

Levy Associates . 

Little Giant Antenna Labs 
Lyle Products 
MFJ Enterprises 
Matric ......... 

Maynard Electronics . 

M-Tech 

New England Digital Electronics 
Northshore RF Technology 

PRA Industries . 

Pagel . 

Palomar Engineers 
Poly Paks . 

Porta-Pak . 

R F Communications. 

RMS Corporation 

RP Electronics . 

Radio Amateur Callbook 

Regency Electronics. Inc. 

SST Electronics . ........ 

Sagal Electronics . 

SAROC ... 

Savoy 

Signal Management Sciences 

Slep Electronics Co. 

Southwest Technical Products 
Space Electronics Corp. 

Specialty Communications Systems 

Spectronics, FM . 

Spectrum International . 

Swan Electronics 
Systems Research, Inc, 

Ten-Tec . 

Topeka FM Communications . 

Towtec Corp. . 

Tri-Ex Tower Corp. . 

Tristao Tower. Div. of Palmer . 
Tropical Hamboree 
Tufts Radio Electronics 
VHF Engineering, Div. of Brownian 

Valu-Pak . 

Vanguard Labs 
Webster Radio . 

Weinschenker 

Weirnu 

Werlatone, Inc. 

Whitehouse 
Wilson Electronics 


76 
112 

7 6 

. 112 

77 
94 
31 

113 

. 90 

106 

110 

49 

90 

59 

108. 109 
J 04 

no 

. 113 

103 
82. Ill 

98 

no 

. 86 

90 
68 
69. 82 
63 
110 
106 

105 
82 

112 
100 
61 
108 
110 
87. 112 
55 
86 

70 
107 

106 

107 
35 
83 

71 
74 
45 

104 
86 

106 

103 

102 

67 

108 

78, 79. 80 


142 Q3 december 1975 

































hygam 2-meter antenna 
for hand-held transceivers 


144-148 MHz 

This rubber duckie 
is one 

tough antenna! 


When the going gets tough, Hy-Gain’s 
flexible 2-meter antenna is the one to have. 
So short, it goes where whips can’t. 
Continuously loaded for optimum 
performance and completely insulated with 
a special vinyl coating, it won't crack or 
break, no matter how you bend it. Cannot 
be shorted out accidentally! Designed 
with the same care and excellence in 
engineering that produces our superb 
commercial and mobile antennas. Whether 
your 2-meter hand-held is one of the fine 
commercially available units or a beauty 
you built yourself, this is the antenna that 
can go where you go! 

Available with three connector types and 
tuned for optimum performance: 

Order No. 274 BNC or snap' fitting, fits Tempo. 
Wilson, Ken Product, Clegg and other popular 
hand-held 2-meter transceivers. 

Order No. 275 Accepts SO-239 connector, fits 
Drake and Motorola. 

Order No. 269 Male screw 5/6 x 32, fits Motorola. 
GE. Johnson, RCA Comco and Standard 


For information on the complete line ol line Hy-Gain 
Amateur products, see your Hy-Gain distributor or write 



Hy-Gain Electronics Corporation 860T Northeast Highway Sik. Lincoln NE 685 07, 402/464-9151. Telex 48 6424 
Branch Office and Warehouse. 6100 Sepulveda Blvd #322 Van Nuys CA 91401. 213/785-4532. Telex 65-1359 
Distributed in Canada by Lectron Radio Sales. Ltd . 211 Hunter Street West. Peterborough. Ontario 


More Details? CHECK-OFF Page 142 
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We are official distributors for 
Bird Wattmeters and elements. 

RF Thruline Wattmeters & most elements now 
in stock. 


Bird 


C.D. Ham II Rotator 

Includes brushed aluminum pin with your call! 

New Improved §&? *S $139.95 

8 conductor cable for HAM II or CD-44 16c/ft. 


Drake 

R4-C Receiver $549.00 

SPR-4 Solid State Gen. Cov. Receiver $599.00 
T-4XC Transmitter $580.00 

MS-4 Speaker $24.95 

AC-4 Power Supply $120.00 

TR-22C, 2 meter FM. portable transceiver with 
NiCads, case $229.95 

TR-4C. lOthru 80 M. SSB. AM. CW transceiver 

$599.95 

TR-72, 2 meter FM transceiver. 23 channels. 10 
watts. 2 channels supplied, with mobile bracket 
and mike. 12 VDC $320.00 

L-4B Linear Amp w/P.S. & tubes $825.00 

MN-4 Antenna Matching Network $110.00 

DSR-2 VLF thru HF Digital Synthesized Com¬ 
munications Lab Rcvr $2950.00 

Order all your other Drake products through 
Barry! 

Globalman EK-108D Electronic Keyer, wired, 
complete with paddle. $74.95 

ANTENNAS — TA-36 & other beams in stock, 
write or call. 

Antenna Specialists’ amateur and marine an 
tennas stock in depth. 

Antenna Specialists HM-4 Rubber Ducky. (2M. 
5/16"-32 for Motorola/Johnson, etc.) $7.00 

Antenna Specialists HM-5 Rubber Ducky. (w/SL- 
239 for TR-22C. etc. $7.00 

CushCraft Antennas now in stock. 

New Ringo Ranger ARX2, 135 thru 160 MHz 

$26.50 

HyGain >/ 4 wave 2M grd plane $13.00 

HyGain BN86 Deluxe Baiun $15.95 

HyGain 18 AVT/WB 10-80 meters vertical $97.00 
Newtronics G6-144A fixed station antenna 6dB 
gain $52.00 

Newtronics BBLT 2 Meter Mobile Antenna with 
trunk lip mt, 3 4dB gain, 143 thru 149 MHz 

$28.75 

Times Wire & Cable. T-4-50, RG-8 foam 28c/ft. 
IC-230 — Call or write $489.00 

Astatic Model T-UG8-D104 Mike w/stand $48.60 
Also Stock Shure Communications Microphones. 
B A W 850A or 852 for PiNet Band switching 
inductor for $74.95 

B & W 334A Dummy Load-Wattmeter 0-300MHz 
5211, 0-10. 100. 300, 1000 watts $167.50 

B & W 374 Dummy Load-Wattmeter 0-300MHz. 
5212 0-15. 50. 300. 1500 watts $195.00 

Sockets for 8072. 8121. 8122 Write 

EBC Jr.-2 meter FM synthesized XCVR $599.00 
MC Jones Mod. 575.5 Micro Match SWR bridge. 
N Connectors. For use with 200 /ia meter. New 
value $100.00 $24.95 

Heathkit SB610. SB630. 

Collins R-388/URR Receiver with manual (also 
known as 51J3) Good condition $375.00 

Just Arrived Collins 75S-1 Receiver with Collins 
32S-1 Transmitter and Collins 516FZ Power Sup¬ 
ply. Sell as package with manuals — good 
condition Write or call 

Write for Christmas catalog on decorator tele¬ 
phones — Free, excellent gifts. 

Distributors for Tri-Ex A Rohn Towers. 

DX Engineering Speech Compressor for Collins 
32S xmtr $98.50: for Collins KWM2 $98.50; for 
Drake TR4(C) $128 50 _ 

Tubes for worldwide and domestic, commercial 
service. Large stocks of meters and capacitors. 


Universal Burglar Alarm — complete system 
including siren. Standard wire type for all cars, 
trucks $31.05 

Same as above, except wireless (connect only 1 
hot wire) $39.95 

Series of beautiful leather cases for meter in¬ 
struments. unused — sizes vary: 

Medium (approx. b l /i x 5V5 * 4) $7.95 

Large (approx. 6 V 2 x 7 l A x 3 3 /i) $9.95 

Motorola Rcvr Model R-2201/URR freq. 19.74 
thru 237.97 MHz. Continuous tuning — AM/ 
FM/CW. Excellent condition with complete man¬ 
ual — Lab certified $450.00 

National NCX-500 Transceiver (10-80m) with 
Nat’l matching AC supply — very good condi¬ 
tion — Lab tested with manual $275.00 

Hallicrafter FPM-300 Transceiver (80-10m) with 
manual. Mint condition. $395.00 

Hallicrafter SX-130 SSB Ham Receiver (10-80m) 
excellent, very clean condition with manual 

$159.00 

Ten Tec Distributor — Order Through Barry. 
KR50 Keyer $110.00 

Triton IV $599.00 

Hi Power Matchbox for comm'l use — handles 
up to 10 kW $350.00 


Johnson 154-10 or equal. Single section 23 thru 
347 pF for KW transmatch. Replaces Millen 
16520 $36.00 

Johnson 229-202 or equal. 18 mH variable in¬ 
ductor 10 to 80M for KW transmatch $39.00 
Johnson 229-203 or equal. 28 mH variable in¬ 
ductor 10 to 160M for KW transmatch $39.00 
B A W Minductors • Air-Dux coil stock 


CONSTANT VOLTAGE TRANSFORMER Input: 
115 VAC - 60Hz. Output: 24 VAC . 15 amps 
± 2% with matching AC capacitor $19.95 


SPECIAL BARRY VENUS PRICES IN EFFECT NOV. 
1 THRU DEC. 31, 1975 — Call or write for 
LOWER PRICES! 


VENUS Finest SSTV. Latest Models. SS-2. 
SLOW SCAN MONITOR KIT $269.00' 

SS-2 Slow Scan monitor, factory wired $349.00* 
Cl. FAST SCAN/SLOW SCAN CAMERA 
& CONVERTER. Factory Wired $469.00* 

*above prices now reduced! 


Weller All-Purpose Soldering Gun, 

Weller 80 watt Soldering Iron 
Handy Roll of Solder 


100/140 watts 
$13.95 
$9.95 
$1.09 


We have VIBROPLEX in stock! 

Orig. Deluxe Vibroplex "bug'' $46.70 

Vibroplex Vibro Keyer Standard $30.75 

Vibroplex Vibro Keyer Deluxe $39.95 


r 


NPC POWER SUPPLIES 


Model 102 115 VAC Input • 12 VDC 4 amps 
out $25.00 

Model 104R same as above but regulated 

$49.00 

Model 108R — 115 VAC/13.6 VDC 8 amps 
continuous 12 amps surge. Regulated $72.00 




Hammarlund Dual Section 320/320 per section 
Xmit’g Capacitor $29 95 

Ameco Model PT Preamp, factory wired $69.95 
Regency HR-6 6 mtr FM transevr. Brand New 
— Reg. $239.95 Now $175.00 

Lots of Meters! Lots of Parts! Lots of other 
Goodies! 


BARRY BUYS UNUSED TUBES AND VACUUM 
CAPACITORS. Send Your List. Tube Headquar¬ 
ters. Diversified Stock. Heavy Inventory of Eimac 
tubes, chimneys, sockets, etc. 3-500Z $63.00 or 
3-400Z $50.00. 


BARRY 5 12 Broadway NY, NY T00I2 

vFZaWooo electronics 


TELEX 12-7670 


AM Ihipp^l fictu refunded Quoted FOB N Y C 


December Hours 

Saturday. 10 a.m. • 4 p.m. 
Monday-Friday, 9 a.m. • 7:30 p.m. 


E3 
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the 


hottest pair 
on the air 



The Tempo ONE 

DIGITAL TRANSCEIVER 


The Tempo ONE has been the "best 
value" in SSB tranceivers for several 
years. Now Tempo has outdone itself. The 
brand new Tempo ONE DIGITAL offers all 
of the proven features of the "ONE" 
combined with the advantages of a digital 
readout. Actual transmit and receive 
frequencies are displayed as fast as the 
transceiver is tuned. There is no chance of 
confusion, no chance of operating out of 
the band. The Tempo ONE DIGITAL, at 
only $498, is the most inexpensive digital 
transceiver available. 

The famous Tempo ONE, without digital 
readout, is still available at only $399.00 
AC/ONE power supply $99.00. DC/1-A 
power supply $120.00 

The Tempo ONE is available at Tempo 
dealers throughout the U.S.. Also available 
is the Tempo CL -146A. CL 220, DFD/ONE. 
DFD/K, FMH. FtBF-1 and TDC. Please call 
or write for specifications and prices. 


The Tempo 
T-2000 AMPLIFIER 

The brand new T-2000 linear is the perfect 
companion for the Tempo ONE. It is 
compact, reliable, and priced right. Uses 
two Eimac 8873 grounded grid triodes 
cooled through a large heat sink. The 
T-2000 offers a full 2 KW PEP input for 
SSB operation and provides amateur 
band coverage from 80—10 meters. 
Provides a built-in solid state power 
supply, built-in antenna relay, a relative 
RF power indicator, and built-in quality to 
match much more expensive amplifiers. 
Completely wired and ready for operation 
... only $795.00 


mum 

11240 W. Olympic Blvd., Los Angeles, Calil. 90064 

213/477-6701 

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 

Bullet, Missouri 64730 816/679-3127 














The “no tune-up”Alpha 374 

is powered 




EIMAC 8874s were the first choice of Ehrhorn Technological 
Operations, Inc. for their desk-top Alpha 374 bandpass linear 
amplifier. It's designed to make it easier than ever before to run 
maximum legal power on all popular modes—it's capable of con¬ 
tinuous operation at a kilowatt average power input for CW RTTY 
and SSTV—with plenty of reserve for two kilowatts PEP on SSB. 

Besides power, the Alpha 374 permits total "no tune-up" op¬ 
eration with modern broadband transceivers. With conventional 
exciters, it eliminates time, confusion and damage risk previously 
associated with amplifier tune-up. "Manual" or "Bandpass"—the 
choice is yours with the 374. 

An amplifier like this obviously requires exceptional output 
tubes. And EIMAC 8874 high-mu, ceramic-metal triodes fill the 
bill. Three 8874s with axial air-flow cooling fit neatly in a corner of 
the amplifier—keeping the 374 size down to about one cubic foot 
and weight below 55 pounds. Yet, the EIMAC 8874s provide 1200 
watts plate dissipation, allowing the 374 to coast along at 
maximum legal power. 



8874 AXIAL COOLED ANODE 


For information about the 
8874 or other power grid tubes 
providing the performance, 
reliability and design flexibil¬ 
ity you need, contact EIMAC 
division of Varian, 301 Industri¬ 
al Wry San Carlos, CA 94070. 
Telephone (415) 592-1221. 



division 

varian 







